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OP  THB 

GITY  OF    DETROIT. 


E,-A.TES    CTTJXjir    1,    1900. 


METER    RATES- 

Payable  l^uarterly.  quarterlt 

First  30«000  sals $1  76 

All  f  n  excess  of  30,000  sals 2^4  cts.  per  M. 

minimam  Rate 1  75 

ASSESSMENT     RATES-  per  annum 

For  Family,  household  purposes... $2  60 

Additional  Families  to  first,  in  same  house  supplied  through  same 

faucet,  each  family 1  40 

Green  Houses.— Special  rates.  * 

Private  Stable,  for  each  horse 1  20 

liiTery  Stables,    '*      "        "     1  20 

Dray  and  Team  Horses,  each 60 

€oiirs,  each 60 

Stores  and  Offices,  from $1  00  to  12  00 

Bakeries,  average  daily  use  for  each  barrel  of  flour 2  00 

Groceries  and  Provision  Stores,  from $3  00  to  50  00 

Saloons,  from 6  00  to  50  00 

Bar,  with  faucet,  from 8  00  to  50  00 

Fisb  Houses,  from 6  00  to  50  00 

Beer  Pump 2  00 

Barber  Sbops,  each  chair 2  00 

Slaugbter  Houses.— Special  rates. 

Hotels  and  Taverns,  in  addition  to  family  rate,  each  room 60 

Boarding  Scbools,  from $4  00  to  50  00 

Printing  Offices.— Special  rates. 

Buteber  Stalls,  each  not  less  than 3  00 

l¥orksbops,  for  10  persons  or  under 3  00 

"  for  each  additional  10  persons 1  00 

Boarding  Houses,  in  addition  to  family  rate,  each  boarder  or  roomer,         40 

Estimated  quantities  of  water  each  1,000  gallons 07 

Building  Purposes,  each  1  M  brick 03 

"  "  "     100  yards  plastering 05 

"  •'  "     perch  stone 01 

"  "  minimum ..  50 

FIXTURES. 

Batb  Tub,  for  families,  1st  tub $1  00 

"       '*        each  additional  tub 60 

"       '•         public,  each  tub 4  00 

Automatic  Heater  Closets,  for  family,  1st  closet 1  60 

"                "                "        each  additional 60 

"  "  ^  '•        for    hotels,   stores,    factories,   etc.,   for 

10  persons 2  00 

"                "                *•        each  additional  person 20 

Rod  l¥ater  Closets,  not  less  than 6  00 

Urinals,  not'  less  than 2  00 

l¥asb  Hand  Basins,  for  family,  each 50 

"            "               "         for  other  purposes,  each  person 15 

Hose  Bibb  or  Connection,  premises  30  feet  front  or  less 60 

80  feet  to  60  feet* 80 

60  feet  to  100  feet 160 

Special  Rates  for  larger  grounds. 

Fountains $5  00  to    20  00 

Street  Sprinklers,  each  wagon 59  00 

Where  there  is  a  waste  of  water  an  increase  of  rates  will  be  made. 
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REPORT 


OF  THB 


BOARD  OF  WATER  COMMISSIONERS 


OF  THB 


CITY  OF  DETROIT. 


To  the  Honorable  the  Common  Council  of  the  City  of  Detroit  : 

The  Board  of  Water  Commissioners  of  the  City  of  Detroit 
respectfully  submits,  herewith,  its  report  for  a  period  of  one 
year  and  six  months,  ending  June  30,  1901.  The  fiscal  year 
has  formerly  coincided  with  the  calendar  year,  but  for  pur- 
poses of  convenience  it  has  now  been  made  to  correspond 
with  that  of  other  departments  of  the  city  government. 

All  branches  of  this  department  are  in  a  satisfactory 
condition.  Special  attention  is  called  to  the  detailed  reports 
of  the  various  ofl&cers  of  the  Board.  Much  of  the  eflBciency 
in  the  administration  of  the  various  parts  of  the  system  is 
due  to  the  competence  of  the  heads  of  departments  and  to 
the  faithfulness  of  many  employes  who  have  long  been  in  the 
service  of  the  Board. 

The  total  receipts  for  the  eighteen  months,  amounted  to 
the  sum  of  $936,738.06;      The  total  expenditures  for  the 
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i  plans  comprise  the  installation  of  two  high  pressure 
,  each  with  a  daily  capacity  of  25,000,000  gallons, 
B  additional  42-inch  main,  all  of  which  are  now  under 
jliction  and  will  be  in  operation  the  coming  summer. 
Idition  to  the  pumping  station  is  building  and  impor- 
teprovemeiita  have  been  made  in  connection  with  the 
f  to  the  various  engines. 

I  order  to  meet  the  necessary  expenditures  for  these 
«ments  an  Act  of  the  last  legislature  empowered  the 
I  with  the  consent  of  the  Common  Council  and  the 
t  Estimates,  to  issue  bonds  in  the  amount  of  $500,000, 
\  Act  of  the  legislature  empowering  the  Board  to 
JSbutting  property  for  the  expense  of  laying  pipe  has 
i.clared  unconstitutional  by  the  Supreme  Court  and 
mcys  collected,  amounting  to  the  sum  of  $13,992.65, 
.'.11  refunded  through  the  City  Treasurer, 
.  Supreme  Court  has  also  determined  that  water  rates 
,  be  collected  for  water  furnished  for  public  purposes 
1  therefor  is  made  by  the  Board  of  Estimates. 
ion  does  not  apply  to  the  Board  of  Education  nor 
!  of  Correction,  nor  does  it,  in  express  terms, 
!  Board  to  supply  free  water  to  the  municipality 
ise  of  the  general  consumer.  Either  by  mutual 
t  or  under  the  control  of  the  Supreme  Court, 
5>le  assessment  should  be  allowed  by  the  Board 
r  water  actually  consumed  by  the  city.  It  is 
^on  to  tax  water  consumers  only  and  not  the 
p  of  the  city  for  a  public  good. 
ainistration  of  the  trust  submitted  to  our  charge 

efu!  investigation  of  your  honorable  body. 
ins  with  all  departments  of  the  city  govern- 
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ment  have  been  most  amicable  and  the  many  courtesies  that 
have  been  received  are  fully  appreciated.  Any  suggestions 
for  the  promotion  of  the  public  good  will  be  given  careful 
attention:  **In  the  multitude  of  counselors  there  is  wis- 
dom/' 

All  of  which  is  respectfully  submitted. 

JOSEPH  J.  NOEKER, 

JOHN  ZYNDA, 

EDWARD  W.  PENDLETON, 

DARIUS  D.  THORP, 

JOSEPH  J.  CROWLEY, 

The  Board  of  Water  Co77i7nissio7iers  of  the 
City  of  Detroit, 

July  i,  1901. 


REPORT  OF  THE  SECRETARY. 


Detroit,  Mich.,  July  ist,  1901. 
To  the  Board  of  Water  Commissioners  of  the  City  of  Detroit: 

Gentlemen: — I  have  the  honor  to  submit  the  Secretary's 
report  for  the  year  ending  December  31st,  1900,  and  for  the 
six  months  ending  June  30th,  1901. 

During  the  period  covered  by  this  report  $200,000.00  of 
water  bonds,  at  seven  per  cent,  were  refunded  at  three  and 
one-half  per  cent;  a  system  of  water  supply  was  installed  in 
the  Village  of  River  Rouge,  for  which  that  village  deposited 
-  with  this  Board  the  estimated  cost,  $36,200.00.  As  both  of 
these  items  appear  in  the  summary  of  receipts  and  disburse- 
ments, the  totals  are  consequently  greater  than  they  ordinar- 
ily would  be.  The  total  of  receipts  is  further  augmented  by 
the  payment  from  the  City  of  Detroit,  in  the  month  of  January, 
1900,  the  sum  of  sixty-six  thousand  two  hundred  and  sixty- 
nine  dollars  and  fifty-five  cents,  which  was  withheld  by  the 
City  Controller  during  the  previous  year,  pending  litigation. 

The  following  is  a  detailed  statement  of  the  receipts  and 
disbursements: 

Receipts. 

ft 

Tear  ending         Six  months 
.  December  81,  ending  Total. 

Water  Rates  Account—                           i«>o.  June30,l90i. 

Rates  received $309,385  22  $164,616  76 

Percentage  Account. — 

From  delinquents 5,005  27  2,642  45 

For  shutting  pflf 448  50  235  20 

Plumbers  License  Account. — 

Received  for  licenses 648  25  446  25 

Service  Connection  Account. — 

Service  connections 3.751  75  1.859  25 

Labor  and  materials 139  51  39  38 

City  of  Detroit  Account. — 

General  tax  levy 140,272  12  9.727  88 
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Year  ending  Six  months 

■n*       /^        1.        i.*^  December  31,  ending               Total. 

For  Construction—  i9oo.  iJuneso.Moi. 

Service  cocks $  69  47 

Legal  services 372  05 

Advertising 221  10  $        21  37 

Forge  and  fixtures 26  50  8  80 

$  79,034  20 
*Le8S      amount      furnished      and 

charged  to  River  Rouge 1,934  12 

$  77,100  08  $  16,93-5  72  $  94r,03'5  80 

Meter  Account — 

Superintendent  and  labor 4,279  68  $  2,089  77 

Meters  1.803  10  1,621  86 

Specials  and  fittings 108  99  47  77 

Materials,  solder,  etc 26  16  1  90 

Lumber    122  77  20  95 

Horseshoeing 18  50  11  00 

Horse  board 180  00  90  00 

Tools    8  39  12  69 

Street  car  ti'cltets 7  50  7  50 

Printing  and  stationery 5  05  4  50 

Packing 12  69  5  64 

Horse  and  wagon  repairs 2  55  2  10 

Repairing  tools    5  30  23  83 

Gasoline,  etc 5  29  1  94 

Bicycle  and  repairs 36  25  4  35 

Telephone 46  39  27  03 

Pump 6  00 

Meter  well  covers  ...» 9  11 

Miscellaneous    22  42  21  54 

$  6,706  14 
♦Less       amount       furnished       and 

charged  to  River  Rouge 7  63 

$  6,698  51  $  3,994  37  $  10,692  88 

Engineering  Account — 

Civil  engineer  and  assistants $  8,983  81  $  4,408  43 

Instruments  175  59 

Tracing  cloth,  etc 117  24  109  36 

Books,  maps  and  stationery ....  93  81  61  96 

Misceiijaneous    38  90  38  76 

Street  car  tickets  and  postage 81  00  44  00 

Express  and  freight 5  14  5  9G 


BOARD   OF   WATER   COMMISSIONERS.  IS 

Tear  ending  Six  months 

December  ol,  ending  Total. 

IWO.  June  80. 1901. 

Telephone .$  46  00  |        39  03 

Book  case  and  furniture 16  57  39  86 

Material  general  survey 55  44  27  16 

Expenses  survey  to  Wayne 16  00 

$    9,629  50 
♦Less      amount      furnished      and 
charged  to  River  Rouge. . .- 338  28 


$  9,291  22  $     4,774  52  $  14,065  74 

Pumping  Worlds  Construction  Account — 

Labor $  2,718  33    ?  2,79y  73 

Machine  materiails 566  08             96  85 

Repairing  roof  and  cornice 208  06             18  20 

Telephone 47  32             32  50 

Telegrams   1  73 

Lead  pipe 31  90 

Engineers'  expenses  tour  of  in- 
spection    218  85 

New  boilers^. 4,599  41 

Repairing  intalte  pipe , 2,573  00 

Covering  boilers 231  11 

Sounding  for  Inlet 50  86 

Connecting  up  new  boilers 2,398  50 

Angle   iron   and   steel 59  68           516  52 

Lettering,  glazing  paint,  etc 118  26            18  45 

Harness  repairs  and  shoeing 7  85              4  00 

Inspecting  and  testing  new  boilers  250  00 

Repairs  to  dock. . ; 363  26 

Stone  cutting  and  labor  on  conduit  32  01 

Electric  wiring,  etc 7  66               2  75 

Closet  fixtures  and  sink 70  17 

Nails,  tools,  etc 56  40             95  17 

Ropes,  blocks  and  rollers 45  43           116  09 

Roofing  felt  and  paper 16  30              5  00 

Brick,  cement,  sand,  etc 106  88        2,031  52 

Labor 6,729  02      10.179  04 

Lumber  613  84        1,350  37 

Advertising  and  printing 178  62             51  02 

Pipe  and  special  castings 3,683  97           673  46 

Double  faced  gates 3,696  00        8,454  00 

Lowering  pipe  and  valves 54  75            30  00 

Altering  patterns 17  99 

Tie  rods  for  engine  bed 910  00 
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Year  ending         Six  months 
December  31,  ending  Total. 

1900  June  3D.  1901. 

New  gallery  $    8,249  10 

Car  tickets 40  00 

Electric  candles  27  60 

Steam  pump  and  divers 490  90 

Pile  driving,  etc 80  00 

Plastering  well 26  75 

Twine,  packing  oakum,  etc 14  74 

Paint  and  lead 2  04 

Traveling  crane 2,240  00 

Cartage  9  00 

Pumping  Works  Construction,  new  building — 
Foundation  contract,  on  account. .  1 16,750  00        8.879  00 

Architects,  on  account 500  00        1,300  00 

$  47,012  24  $  48,743  80   .   95,756  04 

Horse  Expense  Account  (Iron  Pipe  Construction) — 

Horse  shoeing 231  78  101  15 

Bedding 40  00  5  00 

Drugs  and  veterinary  services ...           92  16  5  41 

Feed,  oats  and  hay 501  00  343  68 

Bam    tools,  etc 7  73  2  10 

$  872  67  $        457  34  $     1.330  01 
Village  of  River  Rouge  Construction — 

Freight   and   Telegrams 10  31 

Car  fare   10  00 

Printing 9  00 

Pig  lead    1,613  00 

Pay  rolls    6,445  41 

Meter 400  00 

Ball  joints 120  00 

Specials,  castings,  hydrants  and 

automatic  gate 1,664  33 

Hardware,  tools,  etc 8  03 

Iron  pipe   13,801  49 

Laying  main  across  River  Rouge.  1,685  00 

License  for  Carroll  Patent 175  00 

Teaming   624  04 

Brick,  sand  and  cement 101  73 

Coal  13  95 

PaoKing 21  99 

Miscellaneous 8  14 

Material  and  labor  furnished  by 

iron  pipe  department 1,934  12 
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Tear  ending  Six  months 

December  ffl[,  ending  Total. 

1900.  June  30. 1901. 

Material  and  labor  furnished  by 

engineering  department $  338  28 

Material  and  labor  furnished  by 

office  department 333  34 

Service  cocks 46  00 

Labor  furnished  by  meter  dept. .  7  63 

$  29,370  79  $  29,370  79 

Total  Construction |170.345  51  •  |74,905  75    $245,251  26 

Refund  to  Village  of  River  Rouge 
excess  of  deposit  over  cost 6,833  21  6,833  21 

Use  of  pipe  for  K.  of  P.  encamp- 
ment    228  90  228  90 


OPERATION  AND  MAINTENANCE. 

Pumping  Water  Account — 

Engineers,  firemen,  etc $  21,218  53  $  10,916  10 

Coal 25,710  51  7,043  00 

Unloading  coal  2,485  33  955  69 

Boiler  and  machine  repairs 224  28  1,573  13 

Engine  oil 442  94  227  71 

Wash  and  packing  rags 341  32  151  88 

Small  supplies,  soap,  brooms,  etc.  47  57  45  83 

Boiler  and  engine  supplies 301  23  58  10 

Telephone  9  05 

Electric  light  supplies 79  30  1  20 

Repairing  coal  car 45  52 

Ice 28  00 

Hose 16  74 

Stationery  and  printing 13  55  4  00 

Express  1  41 

Kerosene  and  gasoline. .  •. 12  91  24  32 

Horseslioeing 700  400 

Paint,  etc ll  92  16  96 

Boiler  inspection   37  50  36  00 

Hay 30  35 

Insurance  on  boilers 290  00 

?  51,354  96  ?  21,057  92  $  72,412  88 
Office  Account — 

Manager,  secretary  and  clerks,  etc.  $  23,351  43  $  10,614  74 

Watchmen  and  janitors 1,887  00  964  00 
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Year  ending  Six  months 

December  31,  ending                 Total. 

1900.  June  80. 1901. 

Carpenter  and  general  work $    1,621  50  $       791  25 

Books,    printing,    stationery    and 

■binding   902  12  728  40 

Rubber  stamps 12  10  4  45 

Miscellaneous     supplies    and    ex- 
pense    104  17  145  38 

Postage 148  85  86  93 

Telephones 280  52  110  86 

Advertisements  and  papers 148  34  31  04 

Premium  on  guarantee  bonds 71  65 

Ice  54  36  20  45 

Horse  expense 181  00  90  00 

Cleaning  building 135  00  60  00 

Towels  and  supplies 78  00  30  00 

Horseshoeing 24  50  16  50 

Express  and  freight 91 

Street  car  tickets 22  50  10  00 

Safety  deposit  rent 10  00 

Disinfectants 12  50  6  00 

Harness  repairs  140  340 

Gas  and  electric  power 9  19  4  88 

Printing  annual  report 218  00 

Half-tones  for  annual  reports 168  50 

Rebate  on  water  tax 9  06 

Telegrams 4  02  19  63 

$  29.283  12 
Less    amount    charged    to    River 

Rouge 333  34 

^  28.954  78  $  13.921  41  $  42,876  19 
Inspection  Account — 

Inspectors  and  clerk $  6,335  SO  $  3,216  68 

Street  car  tickets 225  00  105  00 

Stationery  and  books 30  25  11  40 

Express 1  40 

Electric  lamp  supplies 10  16  13  80 

$  6,601  21  $  3,348  28  $     9,949  49 
Plumbers'  License  Account — 

Printing 600  800             14  00 

Repairing  Leaks  Account — 

Supt.,  clerks,  watchmen  and  labor.$  12,634  84  $  7,223  55 

Repairing  pavements  and  lawns. .  55  23  56  71 

Care  of  horses 165  00  90  00 
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Year  ending  Six  months 

December  u,  ending                 Total. 

1900.  June  90. 1901. 

Wago^  and  harness  supplies |         3  25 

Sundries $         11  10  11  98 

Horseshoeing 15  00  7  00 

I/umber 7  48 

Cartage 6  50 

Telephone 15  00  12  00 

Rubber  boots   12  48  11  60 

Tools 1  42  2  25 

Car  fare  5  00  15  00 

Oil .> 3  33 


•  •Wi 


$  12,921  57  $     7,444  15  ?  20,365  72 
Meter  Repairs  and  Expense  Account — 

Labor $    1,090  25$       549  47 

Fittings 413  28  98  96 

Stationery 12  00 

Freight 3  78 

$    1,519  31  $       648  43  $    2,167  74 
Service  Connection  Account — 

Labor $  7,975  02  $    4,560  09 

Service  cocks,  sleeves  and  valves.  2,055  51           336  00 

Car  fare  260  00           115  00 

Telephone 6  00 

Tools   78  30 

Stationery,  printing,  etc 40  51             33  26 

Miscellaneous    23  97              9  73 

Paclting 6  13 

$  10,445  44 
Less    amount    charged    to  River 
Rouge 46  00 

$  10,399  44  $    5,054  07  $  15,453  51 
Horse  Expense  Account  (Service  Connections  and  Repairing  Leaks). — 

Hay,  oats,  bran  and  corn 464  61  343  60 

Shoeing 146  85  100  41 

Bedding   -      30  00  25  00 

Veterinary  services  and  drugs 8  00 

$       641  46  $       477  01  $     1,118  47 
Oflace  Furniture  and  Fixtures  Account — 

Repairs 42  06 

Electric  fans,   etc 157  58  4  29 

Cuspidors  5  50 

$199  64$  9  79$        209  43 
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Year  ending  Six  months 

December  Si,  endins                Total. 

1900.  Jane  307l901. 

Real  Estate  Revenue  and  Expense  Account — 

Repairs 562  96  55  30 

Plumbing 29  63 

Insurance 120  61  344  46 

Paint  and  glass 61  73  35  40 

Lumber 189  31  106  96 

Legal  services 200  00 

Fire  alann  rental 20  00 


$  1,184  24  $       542  12  $     1,726  36 
Horse  and  Wagon  Account — 

Harnesses    and    v^agon    painting 

and  repairs 320  68           185  15 

Horses  purchased   825  00           100  00 

Forge  equipment 33  50              2  50 

Wagon  for  blow  off  and  night  re- 
pairs    412  50 

$  1,591  68  $        287  C5  $     1,879  33 

Percentage  Account — 

Labor $  5,443  15  $    2,799  99  $    8,243  14 

Hurlbut  Fund  Account — 

Labor $  4,874  60  $       740  25 

Library   295  98               5  25 

Tools  and  repairs 222  21             67  88 

Librarians 1,155  00           315  00 

Repairing  water  clock 156  94 

Express  charges 1  50 

Paints,  oils,  etc 06  42               9  63 

Miscellaneous 15  11              3  60 

Lumber  26  40 

Flower  pots  and  baskets 31  77 

Sprinkling  wagon 345  00 

Plants  and  seeds 36  43              2  14 

Horseshoeing  and  feed 38  20             60  80 

Subscription  to  papers  and  books 

and  stationery 44  60 

$    7,310  16  $    1,204  55  $    8,514  71 
Interest  account — 

Interest  and  bonds  paidi $  60,807  00  $  29,945  00 

Advertising  and  printing  of  bonds  683  95 

$  61,490  95  $  29,945  00  $  91,435  95 
Bonded  Indebtedness  Account — 

Water  bonds  paid $200,000  00 
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RECAPITULATION  OF  EXPENDITURES  FOR  CONSTRUCTION 
AND  OPERATION  AND  MAINTENANCE. 


Year  ending  Six  months 

■c*^-  n^i»«4.«,-.«4.{^»  December  81,  ending  Total. 

For  Construction —  ujoo.  Jane90,19Ql. 

Extension  account .$  77,100  08  $  16,935  72  $  94,035  80 

Meter  account 6,698  51  3,994  37  10.692  88 

Engineering  account   9,291  22  4,774  52  14,065  74 

Pumping  works  account 47,012  24  48,743  80  95,756  04 

Horse  expense  account 872  67  457  34  1,330  01 

Village  of  River  Rouge 29,370  79  29,370  79 

$170,345  51  $  74,905  75  $245,251  26 
Refund  to   the    village   of   River 

Rouge.... 6,833  21  6,833  21 

Use  of  pipe   K.   of   P.   encamp- 
ment      228  90  228  90 

For  Operation  and  Maintenance — 

Pumping  water  account. $  51,354  96  $  21,057  92  $  72  412  88 

Office  account 28,954  78  13,921  41  421,876  19 

Inspection  account 6,601  21  3,348  28  9,949  49 

Plumbers'  license  account 600  300  14  00 

Repairing  leaks  account 12,921  57  7,444  15  20,365  72 

Meter    repairs    and    expeese    ac- 
count    1,519  31  648  43  2.167  74 

Service  connections 10,399  44  5,054  07  15,453  51 

Horse  expense,  service  cocks,  re- 
pairing leaks 641  46  477  01  1,118  47 

Office  furniture  and  fixtures 199  64  9  79  209  43 

Real  estate  revenue  and  expense.  1,184  24  542  12  1,726  36 

Horse  and  wagon  account 1,591  68  287  65  1.879  33 

Percentage  account 5,443  15  2,799  99  8.243  14 


$120,817  44  $  55,598  82  $176,416  26 

GENERAL  RECAPITULATION  OF  EXPENDITUROaS. 

Total  construction $170,345  51  $  74,905  75  $245,251  26 

Refund  to  village  of  River  Rouge      6,833  21  6,833  21 

Total  operation  and  maintenance.  120,817  44  55,598  82    176,416  26 

Total  Hurlburt  fund 7,310  16  1,204  55       8,514  71 

Total  interest  account 61,490  95  29,945  00      91,435  95 

Total   bonded   indebtedness 200,000  00  200,000  00 

Total  use  of  pipe  K.  of  P.  encamp- 
ment            228  90  228  90 


$567,026  17  $161,654  12  $728,680  29 
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The  total  receipts  of  the  receiving  clerk  from  January   ist, 
1900,  to  January  ist,  1901,  were  as  follows: 

January $136,459  67 

February 225.516  65 

March 11.104  81 

April 53,707  24 

May 8,717  47 

June 52,267  25 

July 82.645  19 

August 62,882  09 

September 18,175  58 

October 69,953  82 

November 11,849  95 

December 14,157  71 

$747,437  43 

Cash  on  hand  January  1,  1900 2,881  64 

$750,319  07 

From  January  1, 1901,  to  July  1, 1901: 

January $  71,313  45 

February 10,746  01 

March 12,217  68 

April 67,876  52 

May 11.065  65 

June 18,081  32 

$191,300  63 
Cash  on  hand  January  1,  1901 2,910  17 

$194,210  80 

With  bank  deposits  as  follows: 

January.  1900 $133,992  62 

February 229,132  60 

March 9,708  90 

April 51,597  27 

May 12,302  42 

June 50,859  79 

July 80,159  59 

August 67,142  97 

September 15,616  03 

October 69,242  66 

November 15,036  32 

December 12,617  73 

$747,408  90 
Cash  on  hand  January  1,  1901 2,910  17 

$750,319  07 
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January,  1901 $  69,080  91 

February;.   ... v j... ......     14,492^08     * 

March 10,387  80 

April 65,078  64 

May 15,691  88 

June 17,093  98 

$191,825  29 

Cash  on  hand,  July  1,  1901 2,385  51 

$194,210  80 


Cash  Statement  for  the  Year  Ending  December  31,  1900. 

Dr. 

Cash  on  hand  December  31,  1899 $    2,881  64 

Cash  in  Bank — 

General  fund  account 10,047  89 

Sinking  fund  account 42,734  16 

Hurlburt  fund  account 26  19 

Secretary  fund  account 1,000  00 

$  56,689  88 

Total  receipts 745,437  43 

$802,127  31 

Cr. 

• 

Cash  on  hand  December  31,  1900 $    2,910  17 

Cash  in  Bank — 

General    fund   acct $124,561  71 

Outstanding  checks 10  20 

124,551  51 

Sinking  fund  account 106,581  33 

Hurlbut  fund  account 58  13 

Secretary  fund  account 1,000  00  $232,190  97 

235,101  14 

Total  disbursements 567,026  17 

$802,127  31 
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Cash  Statement  for  the  Six  Months  ending  June  30,  1901. 

Dr. 

Cash  on  hand,  December  31,  1900 $    2,910  17 

Casli  in  Bank— 

General  fund  account 124,551  51 

Sinking  fund  account 10G.581  33 

Hurlbut  fund  account 58  13 

Secretary  fund  account 1,000  00 

$235,101  14 
Total  receipts  191,300  63 

1428,401  77 

Cr. 

Cash  on  hand,  June  30,  1901 $    2,385  51 

Cash  in  Bank — 

General  fund  account 172,588  45 

Sinking  fund  account 87,510  32 

Hurlbut  fund  account 1,263  37 

Secretary  fund  account 1,000  00 

$264,747  65 
Total  disbursements 161,654  12 

$426,401  77 
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THE  AMERICAN  EXCHANGE  NATIONAL  BANK. 

Detroit,  January  2,  1901. 

Benj,  F,  Guiney^  Secretary  Board  of  Water  Commissioners 
of  the  City  of  Detroit: 

Dear  Sir — This  is  to  certify  that  the  amounts  of  balances 
in  this  bank  to  the  credit  of  the  Board  of  Water  Commis- 
sioners of  the  City  of  Detroit  at  the  close  of  business  De- 
cember 31,  1900,  were  as  follows: 

General  account $124,561.71 

Sinking  fund 106,581.33 

Hurlbut  fund 58.13 

Secretary  fund 1,000.00 

Yours  truly, 

HAMILTON  DEY, 

Cashier, 


THE  AMERICAN  EXCHANGE  NATIONAL  BANK. 

Detroit,  Mich.,  July  i,  1901. 

Benj,  F,  Guiney,  Secretary  Board  of  Water  Commissioners 
of  the  City  of  Detroit: 

Dear  Sir — This  is  to  certify  that  the  amounts  of  balances 
in  this  bank  to  the  credit  of  the  Board  of  Water  Commis- 
sioners of  the  City  of  Detroit  at  the  close  of  business  June 
30,  1 90 1,  were  as  follows: 

General  account ?172,588.45 

Sinking  fund 87,510.32 

Hurlbut  fund   1,263.37 

Secretary  fund 1,000.00 

Yours  truly, 

HAMILTON  DEY, 
'  Cashier, 
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The  following  table  is  the  report  of  the  assessment  for  the 
J  July  I,  1900. 
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The  following  table  is  the  report  of  the  assessment  for  the 
year  commencing  July  i,  1901. 
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As  shown  in  this  table,  July  i,  1901,  there  were  62,279 
families  in  the  City  of  Detroit.  Using  the  average  per  family 
obtained  as  in  previous  years,  5.04,  the  population  of  the  city 
at  that  time  was  313,886,  an  increase  over  July  i,  1899,  ^^ 
10,086. 

The  average  used  was  obtained  by  taking  the  popula- 
tion as  shown  by  the  United  States  Census  of  1860-70-80-90, 
and  1900,  and  dividing  by  the  number  of  families  on  Assess- 
ors' books  for  those  years,  as  follows: 

VAAni  PopuUtion  No.  of  families  Avarair.. 

^®*^  per  census.  assessed.  average. 

1860 45,619  8,973  5.08 

1870 79.757  14,717  5.42 

1880 116.340  22,423  5.18 

1890 205,876  42,059  4.80 

1900 285,704  60,524  4.72 

Making  the  general  average  5.04. 

The  following  table  shows  the  receipts  for  water  rates 
during  the  year,  arranged  by  districts,  and  giving  the  amount 
collected  upon  each  annual  assessment: 
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The  amount  expended  for  the  Pumping  Works  to    July 
ist,  1 90 1,  is  as  follows : 


ITEMS. 


Land 

Force  Mains 

Inlet  Pipe 

Dock,  Basin  and  Canal 

Conduits  and  Wells 

Engine,  Boiler  and  Coal 
Houses 

Stand  Pipe  and  Tower 

Pump  Wells 

Engines 

Boilers 

Engineer's  House 

Sewers 

Electric  Light  Plant 

Grounds,  Fences  and  Gate- 
way   

Inspection 

Miscellaneous 

Library,  Greenhouse  and 
Belvedere 

New  Gallery 

Travelling  Crane 


Totals 


Previously 
Expended. 


$38,331  44 
624,058  03 

97,303  40 
148,502  25 

81,461  70 

217,800  41 

31,574  16 

54,221  56 

359,338  87 

88.272  25 

8,139  75 

6,666  25 

2,781  19 

153,562  02 

3,061  22 

15,912  34 

34,589  55 


$1,965,576  39 


July  Ist,  1901. 


$2,623  86 
368  26 

39,203  43 
27,429  00 


910  00 
7.479  02 


5,518  06 


1,740  31 


8,249  10 
2,240  00 


Total. 


$95,756  04 


$38,331  44 
624,058  03 
99,927  26 
148,865  51 
120,685  13 

245,229  41 

31,574  16 

54.221  56 

360,248  87 

95,751  27 

8,139  75 

6,666  26 

2,781  19 

159,080  08 

3,061  22 

17,652  65 

34,589  55 
8,249  10 
2,240  00 

$2,061,332  43 
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Water  Works  Bonds. 

The  following  table  shows  the  whole  history  of  the  bonded 
indebtedness  of  the  Board,  in  which  it  will  be  seen  that  the 
total  amount  of  bonds  issued  is  $1,950,000,  of  which  $917,000 
have  been  redeemed,  leaving  outstanding  $1,033,000. 

The  $100,000.00  seven  per  cent,  bonds:  which  matured 
September,  1899,  ^^^  $100,000.00  seven  per  cent,  bonds  which 
matured  February  ist,  1900,  were  on  the  latter  date  refunded 
at  three  and  one-half  per  cent. 


No.  OP 
Issue. 


Ist 

it 

ti 

2nd 

it 

(t 
8rd 

4t 

*  4th 
5th 

6th 

it 

7th 

ti 

<( 
(t 

♦  «* 
t( 
(t 

'  II 

*Befand 


Acrr 

OP 


1858 
ti 

ti 

1855 

(( 

(( 

1857 
(t 

1869 
(( 

u 

1878 

1869 

1878 
t( 

<i 

<( 

(( 

(I 

•( 

(1869 
]1878 


Issued. 


Aug.   1,1868 


(t 


Aug.    1 

June  12 

(I 

Aug.    1 

Aug.   1 

Feb.    1 

Aug.   1 

Aug.   1 

Feb.    1 

Aug.   1 
t( 

June  1 
June  1 
Sept.  1 
April  1 
Dec.  1 
Jan.  10, 

Feb.  1 


i( 

1856 

1856 
it 

1858 
1867 
1870 
1872 
1878 
1874 
1874 

1875 
1876 
1880 
1881 
1881 
1895 

1900 


Payable. 


Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Feb. 

Aug. 

Aug. 

Feb. 

Aug. 


1 


1 


t( 


June  1 
June  1 
Sept.  1 
April! 
Dec.  1 
Jan.  10, 

Feb.  1 


1888 
1878 
1873 
1890 
1885 
1880 
1898 
1887 
1900 
1902 
1903 
1904 
1904 

:i 

1906 
1906 
1899 
1897 
1896 
1925 

1930 


Amount. 


$100,000 

100,000 

60,000 

100,000 

100,000 

50,000 

150,000 

100,000 

100,000 

50,000 

50,000 

60,000 

50,000 

200,000 

150,000 

200,000 

100,000 

100,000 

50,000 

100,000 

200.000 


Rate 
OP  In- 
terest. 


12,150,000 


7cts. 

7  " 
7  " 
7  " 
7  " 
7  " 
7  " 
7  " 
7  •• 
7  " 
7  " 
7  " 


7  " 


7  " 

7  " 

6  " 

4  " 

4  " 

4  " 

4  " 


8i 


(t 


Redebhbd 

OB 

Rbpunded 


$100,000 
100,000 

50,000 
100,000 
100,000 

60,000 
150,000 
100,000 
100,000 


9,000 
6,000 

1,000 

1,000 

100,000 

100,000 

50,000 


Out- 
standing. 


$1,117,000 


50,000 

60,000 

41,000 

44,000 

200,000 

149,000 

199,000 


100,000 
200,000 


$1,038,000 
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Estimated  Valuation  of  tlie  Works. 

Real  estate $   441.871  75 

Buildings,  docks,  basins,  conduits,  engines,  etc.,  at 

Pumping  Station  1,795,569  68 

Water  pipe  in  use 3,789,656  94 

Meters  in  use 99,077  75 

Office  furniture  and  fixtures 16,000  00 

Tools  and  materials  on  hand: 

In  office  of  Supt.  of  Construction 225  00 

In  oflQce  of  €ivll  Engineer 20,992  42 

In  Inspection  Department 81  00 

In  Meter  Department 3,630  14 

In  Pumping  Works  Department 16,413  65 

In  Hurlbut  Fund  Department 1,873  70 

At  storage  grounds 35,440  76 

Total $6,220,832  79 

All  of  which  is  respectfully  submitted: 

BENJ.  F.  GUINEY, 

Secretary, 


REPORT  OF  THE  GENERAL  MANAGER. 


Detroit,  July  i,  1901. 
To  the  Board  of  Water  Commissioners  of  tlie  City  of  Detroit: 

Gentlemen: — I  respectfully  submit  a  report  of  the  general 
operations  of  the  works  for  the  year  ending  December  31, 
1900,  and  of  the  first  six  months  of  the  year  1901. 

The  change  in  the  commencement  of  the  year  of  the 
Board  from  January  ist  to  July  ist,  to  correspond  with  the 
fiscal  year  of  the  various  other  commissions  and  city  officers, 
necessitates  including  in  the  reports  of  the  heads  of  the  sev- 
eral departments  operations  covering  eighteen  months. 

The  assessment  rolls  of  water  rates  show  a  gain  in  as- 
sessments for  the  year  to  July  i,  1900,  oyer  the  preceding 
year  of  $45,768.75 ;  the  gain  July  i,  1901,  over  the  year  to 
July  I,  1900,  was  $9,982.31. 

In  June,  1900,  the  rates  for  unmetered  water  were  in- 
creased about  20  per  cent,  to  take  effect  July  i,  1900.  Meter 
rates  were  adopted  as  follows:  Quarterly  rate,  first  30,000 
gallons,  $1.75;  all  in  excess  of  30,000  gallons  at  two  and  one- 
quarter  cents  per  1,000  gallons;  minimum  rate,  $1.75.  This 
was,  to  a  large  extent,  made  necessary  by  the  act  providing 
for  assessing  abutting  property  for  the  cost  of  laying  water 
mains,  being  declared  invalid. 

The  increase  of  families  to  July  i,  1900,  over  the  previous 
year  was  1,555,  and  the  increase  to  July  i,  1901,  over  the 
year  1900,  was  1,721.  A  reference  to  the  assessment  table 
in  the  report  of  the  Secretary,  shows  in  detail  the  number  of 
families  assessed  in  each  ward  and  district,  vacant  tenements. 
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the  number  of  families  in  the  city  unsupplied  and  increase 
of  assessments. 

The  amount  received  for  metered  water  for  the  eighteen 
months,  from  January  i,  1900,  to  July  i,  1901,  was  $148,- 
163.16,  of  which  amount  the  Village  of  Delray  paid  $6,390.36, 
the  Village  of  Highland  Park  paid  $837.72,  and  the  Village 
of  River  Rouge  paid  $107.65. 

The  total  number  of  gallons  of  water  pumped  for  the 
year  1900  was  17,077,100,477,  an  increase  over  1899  of  729,- 
037,776  gallons.  The  amount  pumped  during  the  first  six 
months  of  1901  was  8,849,732,755,  making  a  total  pumpage 
for  the  eighteen  months  of  25,926,833,232  gallons,  of  which 
159,766,816  gallons  were  supplied  to  the  Village  of  Delray, 
20,698,656  gallons  to  the  Village  of  Highland  Park,  and 
2,297,856  gallons  to  the  Village  of  River  Rouge.  Meters  are 
placed  on  the  mains  at  the  city  line  between  these  villages, 
and  the  city  receives  double  the  city  rate  for  all  water  sup- 
plied. 

The  per  capita  daily  consumption  for  1900  was  153  gal- 
lons, an  increase  of  six  gallons  over  1899.  The  per  capita 
for  1897  was  125  gallons,  for  1898  was  135  gallons,  147  for 
1899,  153  for  1900,  and  163  for  the  first  six  months  of  1901. 
Since  1898  comparatively  few  meters  have  been  placed,  and 
I  believe  the  increased. per  capita  each  year  is  largely  due 
to  this  fact.  The  enormous  waste  in  Detroit  is  apparent  by 
comparison  with  the  quantity  of  water  consumed  in  the  City 
of  Milwaukee,  the  population  of  that  city,  as  shown  by  the 
census  of  last  year,  being  but  200  less  than  this  city.  Pre- 
sumably the  uses  for  water  are  the  same  in  each  city.  Mil- 
waukee has  68  per  cent  of  taps  metered;  Detroit  has  10  per 
cent.  In  1900,  the  per  capita  in-  Milwaukee  was  88  gallons; 
in  Detroit  it  was  153  gallons;  a  difference  of  42^  per  cent. 

At  a  meeting  of  the  Engineers'  Society,  of  London,  Eng., 
held  last  spring,  after  an  exhaustive  discussion  of  the  subject, 
the  almost  unanimous  opinion  prevailed  that  50  gallons  was 
a  very  generous  per  capita.    This  amount  may  not  be  sufii- 
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cient  for  American  cities,  where  different  conditions  prevail, 
but  certainly  lOO  gallons  should  be  a  liberal  consumption. 
The  cost  of  fuel  per  million  gallons  pumped  in  Detroit  last 
year  was  $1.48.  It  certainly  is  not  "good  business"  to  ex- 
pend large  sums  of  money  to  pump  water  to  be  wasted. 

In  considering  the  subject  of  waste,  the  matter  of  house 
to  house  inspection  deserves  consideration.  During  the  last 
three  years,  on  account  of  the  inspectors'  time  being  taken 
up  with  other  work,  it  has  been  impossible  to  give  proper 
attention  to  house  inspections  for  leaks.  While  inspection 
of  private  premises  causes  annoyance  and  irritation  to  our 
citizens,  it  seems,  at  present,  a  necessity.  Great  objection  is 
made  to  admitting  strangers  into  premises,  and  although  the 
inspectors  are  provided  with  proper  credentials  showing 
their  authority,  many  complaints  have  been  received  that 
men,  claiming  to  belong  to  the  water  department,  have,  gain- 
ed admission  to  premises  only  to  attempt  to  sell  filters,  at- 
tachments, etc.  It  is  not  advisable  here  to  enter  more  fully 
into  the  many  objections  to  this  system.  This  condition  has 
a  bearing  on  the  meter  question,  as  it  could  be  remedied  by 
the  placing  of  meters  on  all  premises  supplied  with  fixtures. 
Leaky  fixtures  will  soon  be  repaired  when  payment  for  the 
waste  is  required. 

The  Supreme  Court  of  the  State  decided  adverse  to  the 
Board  in  suit  brought  to  compel  the  Park  Commission  to 
pay  for  water  furnished  them  for  park  and  boulevard  pur- 
poses, holding  that  this  Commission,  being  one  of  the  depart- 
ments of  the  city,  could  not  collect  for  water  used  by  other 
city  departments.  The  decision  further  stated,  however,  that 
the  Board  was  not  compelled  to  furnish  water  for  municipal 
purposes  without  payment  therefor. 

The  Court  also  (June  Sth,  1900),  in  the  case  of  the  Cook 
Farm  Co.  vs.  the  Board  of  Water  Commissioners,  held  in- 
valid the  act  providing  for  assessing  abutting  property  for 
the  cost  of  laying  water  mains.  Pipe  had  been  laid  under 
this  law,  and  assessments  levied  against  abutting  property 
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for  same,  amounting  to  the  sum  of  $67,694.75,  of  which  the 
sum  of  $13,992.65  )iad  been  collected.  This  amount  the 
Board  returned  to  the  City  Treasurer,  by  whom  it  was  re- 
funded to  the  persons  entitled  thereto. 


Storas^e  Grounds. 

By  the  opening  of  Orleans  street  through  the  grounds 
they  have  been  divided  into  two  separate  yards.  About  six 
hundred  feet  of  fencing  is  now  being  constructed,  at  an  esti- 
mated cost  of  $325.00,  for  the  proper  protection  of  the  prop- 
erty stored  on  the  grounds. 

I  recommend  that  the  east  vard  be  used  onlv  for  the  stor- 
ing  of  pipe  and  large  castings.  This  would  do  away  with  the 
necessitv  for  an  extra  watchman. 

A  pattern  house,  for  the  storage  of  patterns  belonging  to 
the  Board,  is  nearing  completion.  These  patterns  are  valued 
at  $5,000.00,  and  are  at  present  stored  at  various  foundries 
about  the  city.  The  need  of  this  building  for  their  proper 
care  was  imperative. 

A  portion  of  the  building  has  been  arranged  as  a  tool 
room,  by  means  of  which  a  more  perfect  system  of  checking" 
the  issue  and  return  of  tools  can  be  carried  out. 


Pumpin^^  Works. 

The  foundation  for  the  addition  to  the  engine  house  has 
been  completed,  and  contract  for  the  superstructure,  amount- 
ing to  the  sum  of  $69,021.00,  has  been  made.  This  work  is 
progressing  rapidly.  The  roof  is  required  to  be  in  place  by 
October  ist,  1901,  and  the  entire  work  completed  by  Decem- 
ber 1st,  1901. 

A  contract  was  made  in  September,  1900,  with  the  Ed- 
ward P.  Allis  Company,  of  Milwaukee,  for  furnishing  and 
erecting  two  twenty-five  million  gallon  triple  expansion 
pumping  engines  complete,  for  the  sum  of  $276,000.00.  The 
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first  engine  will  be  shipped  about  January  i,  1902,  and  it  is 
expected  to  be  ready  for  operation  aibout  June  i,  1902.  The 
second  engine  is  to  be  delivered  within  six  months  from 
that  date. 

The  four  vertical  safety  water  tube  boilers,  of  225  horse 
power  capacity  each,  contracted  for  in  1899,  were  completed 
in  the  spring  of  1900,  and  have  been  in  service  since  that 
time,  giving  good  satisfaction.  The  connecting  steam  pipes 
were  covered  with  asbestos  covering,  at  a  cost  of  $220.00. 

The  old  galleries  in  engine  house  were  removed  and  new 
galleries,  with  crane  track,  were  constructed  on  side  and  rear 
walls,  at  a  cost  of  $8,159.00. 

A  20-ton  hand  crane  was  erected  at  a  cost  of  $2,390.00. 

During  a  severe  storm  of  August  20,  1900,  the  roof  was 
badly  damaged,  and  was  repaired  at  a  cost  of  $208.06. 

The  entire  building,  both  inside  and  out,  is  badly  in  need 
of  repainting,  but  would  recommend  that  this  work  be  not 
done  until  completion  of  the  addition. 

December  24th,  1900,  shaft  of  Engine  No.  2  broke.  For- 
tunately, the  old  shaft  taken  from  Engine  No.  i  the  previ- 
ous year,  had  been  put  in  condition  for  an  emergency  of  this 
kind,  and  much  delay  was  saved  by  this  foresight.  The  wis- 
dom of  building  the  conduit,  in  1899,  connecting  Engines 
Nos.  2  and  3,  was  apparent  during  this  period. 

A  new  conduit,  with  well,  west  of  conduit  No.  2,  from  the 
settling  basin,  to  connect  with  the  conduit  system,  has  been 
completed,  and  conduit  No.  2  is  being  rebuilt.  Substantial 
concrete  docks  have  been  constructed  at  their  intakes.  De- 
tails of  this  work  will  be  found  in  the  report  of  the  Civil 
Engineer. 

Intake  pipe  No.  3  was  found  to  be  in  bad  condition,  and 
repairs  were  made  at  a  cost  of  $1,654.00. 

The  park  grounds  have  been  kept  in  first-class  condition, 
the  floral  display  attracting  wide  attention.  A  large  amount 
of  sodding  and  regrading  has  been  done,  especially  covering 
the  section  of  the  park  from  the  Engineer's  residence  to  the 
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river  front.  The  foot  and  carriage  bridges  have  been  paint- 
ed and  repaired,  and  are  in  good  condition.  The  water 
closets  in  the  tower  have  been  replaced  by  those  of  more 
modern  pattern.  This  will  permit  the  lavatories  to  be  kept 
open  during  the  winter,  without  danger  of  freezing,  for  the 
convenience  of  skaters. 

The  Hurlbut  Memorial  Library,  which  is  also  being  op- 
erated as  a  branch  of  the  Detroit  Public  Library,  has  be- 
come a  great  convenience  to  the  people  living  in  the  eastern 
part  of  the  city.  Public  Library  books  were  circulated  from 
there  during  1900,  as  follows:  January,  115;  February,  204; 
March,  346;  April,  484;  May,  643;  June,  503;  July,  438;  Au- 
gust, 383;  September,  368;  October,  491;  November,  496; 
December,  529;  during  first  six  months  of  1901,  as  follows: 
'January,  775;  February,  790;  March,  830;  April,  625;  May, 
462;  June,  429. 

Reference  books  were  used  in  library  as  follows :  1900— 
January,  154;  February,  220;  March,  162;  April,  310;  May, 
143;  June,  127;  July,  240;  August,  295;  September,  307; 
October,  487;  November,  720;  December  528;  1901 — ^Janu- 
ary, 640;  February,  654;  March,  596;  April,  431;  May,  392; 
June,  423. 

The  library  is  most  frequented  between  the  hours  of  3 
and  6,  and  7  and  9  o'clock  p.  m.,  although  there  are  many 
visitors  during  the  entire  time  it  is  open. 

The  following  table  shows  the  quantity  of  water  pumped 
each  year,  from  1852  to  1901 : 


BOABD  OF   WATEB  COUMlSfilOMKBB. 


TEARS. 

FuiLna 

Water  pumped. 

ToT^Qu^KTmr. 

Pn  F11III.T. 

1853 

4;810 
5.283 
B.706 
6.189 
6,474 
6,794 
6.760 
7.128 
7.375 
7,699 
7,903 
8,351 
9,089 
10.342 
11,544 
13,774 
13,733 
14.896 
16.03.5 
17,019 
18,853 
19,606 
30,102 
30,345 
20,608 
31.341 
23,465 
33.749 
25,443 
37.415 
39,424 
30,533 
31,046 
34,486 
36,863 
39,158 
41.467 
48.938 
46,400 
49,817 
49.912 
61,428 
63,941 
54,045 
56.341 
58.931 
80.534 

335.840,275 

803,531,743 

376.265,136 

542,807,864 

893.134,305 

697.190,538 

718,091,207 

782,113,587 

-  870,036.451 

895,129,433 

994.945,339 

1,035,708,043 

<  1.010.390,256 

1.040,514,887 

1.196,817.932 

1,425.585,230 

1,666,545,125 

1.946,810,325 

1,886.060.068 

3,300.150,605 

2,782,292,678 

3,198,393,948 

8,289,672,635 

4.307.454.380 

4,065,134,470 

4,313.239,700 

4,345,743,330 

5.139.599,110 

5,553,965,310 

8,543.137,968 

6,384,000,743 

7.379,327.788 

8,510,614,140 

9,970,820,580 

10,576,571.354 

13,168,859,808 

-14,380,186,870 

13,875,334,463 

13,130,944,633 

13,06  7,2U1.236 

12,376,612,482 

13,877  977,808 

13.649.779,606 

14,698,451.954 

-18,254,369,371 

13,938,831.336 

14.278,682,058 

16.348,083.701 

17,077.100,477 

70,868 

131,207 

136,763 

137.410 

163.400 
136,000 

1870 

1B87 

381.860 

1891 

274,470 
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Pipeage  System. 

You  are  respectfully  referred  to  the  report  of  the  Super- 
intendent of  Construction  for  details  of  the  work  done  in 
this  department  during  the  eighteen  months  covered  by  this 
report. 

The  mains  have  been  thoroughly  flushed  during  this  pe- 
riod, and  dead  ends  blown  of¥  at  least  twice  each  month.  I 
recommend  that  dead  ends  be  cured  wherever  possible. 
Gates  have  been  systematically  examined  and  repairs  made 
when  necessarv. 

The  total  mileage  of  the  distribution  system  July  i,  1901, 
was  571  miles  and  2,792  feet,  of  which  10  miles  and  5,267 
feet  were  laid  from  January  i,  1900,  to  July  i,  1901 ;  4  miles 
and  2,575  ^^^t  were  laid  in  the  city,  1,557  feet  in  Delray,  6 
miles  and  820  feet  in  the  Village  of  River  Rouge,  and  315 
feet  in  the  Township  of  Greenfield.  The  entire  cost  of  lay- 
ing pipe  in  these  villages  was  paid  by  said  villages,  the 
Board  receiving  therefor  the  sum  of  $30,807.12,  of  which  the 
Village  of  River  Rouge  paid  the  sum  of  $29,370.79,  the  Vil- 
lage of  Delray  paid  the  sum  of  $1,182.17,  ahd  the  sum  of 
$254.16  was  paid  for  pipe  in  Greenfield. 

Two  serious  breaks  occurred  in  the  system  during  1900, 
one,  September  12th,  on  the  42-inch  line,  at  the  corner  of 
Mt.  Elliott  and  Congress;  and  the  other,  November  ist,  on 
the  30-inch  line  at  the  corner  of  Buchanan  and  Twenty-sev- 
enth streets.  The  employes  in  the  iron  pipe  department  are 
entitled  to  much  credit  for  the  able  manner  in  which  these 
breaks  were  handled. 


Data  Detroit  Water  Works,  1900. 

System  of  water  works:    Direct  pressure.    No  reservoir. 

Source  of  supply:    Detroit  river. 

Number  of  pumping  stations:    One. 

Type  of  pumps:  One  30,000,000  Comp.  Beam  Two  24.000,000 
Comp.  Beam.  One  24,000,000  triple  Allis.  Total  capacity,  daily, 
102,000,000  gallons. 
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Area  of  city:  29  square  miles. 

Population:  Census  1900,  285,704.  Supplied  (estimated  city 
and  suburbs),  906,065. 

Pumpage  1900:    17.077.477,000  gallons. 

Ck>nsumption,  gallons,  unmetered:    13.253,847,349. 

Consumption,  gallons,  metered:    3,823,253,128. 

Average  daily  consumption:    46,786,576  gallons. 

Consumption  per  capita:    153  gallons. 

Revenue  unmetered  water:    $216,423.90. 

Revenue  metered  water:    $92,961.32. 

Revenue  per  1,000  gallons  metered  water:    $.024. 

Revenue  per  1,000  gallons  unmetered  water:    $.016. 

Number  of  meters  (July  1,  1901):    5,635. 

Kind  of  coal  used:    Bituminous  coal,  run  of  mine. 

Price  per  ton:    $3.29  in  sheds. 

Total  cost  of  fuel  consumed  (including  heat  and  light  of  library 
and  greenhouses)    $25,398.50. 

Average  head  against  pumps  in  feet:    115. 

Number  of  miles  mains:    570. 

Number  fire  hydrants:    3,332. 

Service  taps  (July  1,  1901):    57,234. 

Gates:    6,875. 

City  Water  Supply. 

The  purity  of  the  water  supply  is  of  so  much  importance 
to  the  public  that  the  following  extract  from  the  report  of 
the  Board  of  Health  for  the  fiscal  year  1900,  together  with 
its  report  of  examination  of  the  supply  for  the  month  of 
June,  1901,  is  submitted: 

'Tor  nearly  four  years  past  systematic  chemical  and  bac- 
teriological examinations  of  our  water  supply  have  been 
made  each  month,  the  results  of  which  appear  in  the  annual 
reports  of  this  department.  The  variations  in  the  samples 
analyzed  during  the  past  year  have  not  been  greater  than  in 
previous  years,  and  in  no  case  were  results  obtained  which 
would  warrant  an  unfavorable  report.  I  do  not  believe  that 
any  typhoid  fever  has  come  from  our  water  supply,  during 
the  last  few  years  at  least.  Our  death  rate  from  that  disease 
has  certainly  been  remarkably  low  in  comparison  with  that 
of  other  American  cities.     For  the  years  ending  in  June, 
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1898,  1899  and  1900,  Detroit's  t)rphoid  fever  death  rate  per 
10,000  population  was  1.60,  1.83  and  1.70  respectively. 

"Examination  of  Detroit's  water  supply  for  the  month  of 
June,  1901: 

Apq;>earaiiee  clear.                                               Parts  per  million. 

Total  solids 104.6 

Volatile  matter 35.6 

Non-volatile  matter 69.0 

Free  ammonia .008 

Albuminoid  ammonia .068 

Nitrogen  as  nitrates .099 

Nitrogen  as  nitrites .000 

Chlorine ; 2.85 

Oxygen  absorbed  in  15  minutes .96 

Oxygen  absorbed  in  4  hours ^  .68 

Bacteria  -per  cubic  centimeter  June  7th,  1901 47. 

Bacteria  per  cubic,  centimeter  June  8th,  1901 29. 

Bacteria  per  cubic  centimeter  June  10th,  1901 110. 

Bacteria  per  cubic  centimeter  June  11th,  1901 88. 

Growth  in  2  per  cent,  carbo  gelatin:    None. 

Conclusion:    Water  is  in  very  good  condition,  indeed." 

All  of  which  is  respectfully  submitted, 

H.  S.  STARKEY, 
General  Manager, 


\ 
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REPORT  OF  THE  CIVIL  ENGINEER. 


Detroit,  Mich.,  Aug.  i,  1901. 

To  the  Honorable  the  Board  of  Water  Commissioners  of  the 
City  of  Detroit: 

Gentlemen — ^As  required  by  the  regulations,  your  Civil 
Engineer  presents  the  following  report,  covering  the  opera- 
tions of  the  Engineering  Department  for  the  period  of 
eighteen  months  from  Jan.  i,  1900,  to  June  30,  1901: 

Distribution  System. 

The  division  of  the  distribution  system  into  upper  and 
lower  pressure  districts  to  correspond  with  the  elevation  of 
the  ground,  has  been  accomplished,  as  directed  by  the  Board. 
The  dividing  line  crosses  Woodward  avenue,  at  the  intersec- 
tion of  Canfield  avenue  and  follows  approximately  a  contour 
line  50  feet  above  the  mean  level  of  Detroit  River,  dropping 
a  little  below  in  the  northwestern,  and  keeping  a  little  above 
in  the  northeastern  portion  of  the  city,  in  order  to  compen- 
sate in  a  measure  for  the  difference  in  frictional  loss  due  to 
the  varying  distance  from  the  pumping  station.  The  upper 
system  contains  approximately  116J  miles,  and  the  lower 
453i  tniles  of  cast-iron  distributing  pipe,  making  a  total  of 
570  miles  in  service  (Jan.  i,  1901). 

The  division  required  the  actual  separation  of  the  t^o 
systems  at  47  points  and  supplementary  work  at  27  others, 
making  a  total  of  74  street  intersections  at  which  alterations 
were  necessary.  This  work  was  commenced  Sept.  13  and 
completed  Dec.  6,  1900. 
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/ressure  system  is  now  temporarily  supplied 
/[ack  avenue  42-inch  main,  pending  the  com- 
M  high  service  main  from  the  pumping  station 
^..crsection  of  Collins  and  Superior  streets,  upon 
which  work  has  been  begun,  and  the  erection  of  two  25- 
million  Allis  pumps,  already  contracted  for.     This  is  the 
most  radical  change  and  the  largest  improvement  under- 
taken since  the  removal  of  the  works  from  the  foot  of  Or- 
leans street  to  the  present  location  in  1874-81,  and  the  final 
abandonment  of  the  reservoir  in  1886. 

Flushing  has  been  carried  on  quite  extensively  from  time 
to  time,  but  not  as  thoroughly  as  during  the  two  previous 
years.  The  large  mains  were  found  generally  in  better  con- 
dition than  one  year  ago,  but  the  small  pipes  contain  con- 
siderable deposit  and  arc  often  quite  foul.  No  record  has 
been  kept  of  the  quantity  of  water  used  or  mud  removed. 
In  the  future  general  flushings,  to  be  most  effective,  should 
be  conducted  in  May  and  June  of  each  year.  The  pipes 
will  thus  be  cleaned  after  the  period  of  roily  water  which 
occurs  in  the  spring,  and  before  the  period  of  excessively 
hot  weather  when  a  majority  of  bad  water  complaints  are 
received.  Moreover,  the  full  capacity  of  the  mains  will  thus 
be  made  available  during  the  period  of  hot  weather  con- 
sumption just  when  most  needed  to  reduce  the  frictional  loss. 

The  fire  protection  facilities  in  the  northeastern  manu- 
facturing belt  will  be  materially  improved  when  the  line  of 
8-inch  and  lo-inch  pipe  ordered  laid  on  Harper  avenue  from 
St.  Aubin  to  Russell  street  shall  have  been  completed. 

The  Village  of  River  Rouge,  lying  southwest  of  the 
Village  of  Delray,  and  having  an  estimated  population  of 
1,700,  was  granted  permission  by  the  Board  to  lay  a  distri- 
bytion  system,  to  be  supplied  with  water  from  the  City  of 
Detroit  in  accordance  with  the  recommendations,  plans  and 
estimates  of  the  Engineering  Department  in  May,  1900. 
The  work,  including  ^j\  miles  of  8-inch,  6-inch  and  4-inch 
pipe,  was   successfully   executed   by   the   superintendent   of 
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construction,  James  H.  Barry,*  at  a  cost  considerably  be- 
low the  estimate,  all  being  completed  and  meters  set  on 
Sept.  5,  1900.  The  supply  is  taken  from  the  Delray  system, 
and  passes  through  two  4-inch  Thomson  meters  and  a  sub- 
merged 8-inch  line  with  flexible  joints  laid  under  the  River 
!Rouge.  An  8-inch  valve  of  special  design,  which  opens 
automatically  when  the  loss  of  head  through  the  meters  ex- 
ceeds 8  lbs.  and  closes  again  when  the  loss  is  reduced  to  5 
lbs.,  is  set  in  the  main  line  to  save  the  meters  from  damage 
and  prevent  the  possibility  of  short  supply  during  fires.  Fire 
pressure  is  obtained  from  the  Delray  fire  pump. 


Population  and  Consumption. 

The  daily  consumption  of  water,  range  of  temperature 
and  rainfall  is  graphically  shown  on  plate  No.  i. 

The  total  quantity  of  water  pumped  is  given  in  detail 
as  follows: 


1900 

12  Months, 

Januanr  to  De- 
cember inclusive. 

leoi 

6  Months, 

January  to  June 
inclusive. 

City  of  Detroit,  uiimetered 

13,253.783.749 

3,712.231  996 

95  719.765 

t556,063 

14.808  904 

6  786.110  701 

City  of  Detroit,  metered 

1  993  148  476 

Village  of  Delray,  by  meter 

63  063,442 

Village  of  River  Rouge,  by  meter 

Village  of  Highland  Park,  by  meter 

1,520,384 

5.889.752 

Totals.  aralloDS 

17,077,100,477 

8  849.732  755 

*  Died  February  16tli,  1901. 

t  Four  months  only,  beginning  September  5th. 
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The  population  statistics  are  as  follows: 

CITY  OF  DETROIT. 

Total  i>opulation,  U.  S.  census  1900. 285.704 

Total  families  in  city,  Water  Works  count,  June 

1900 eo,6Qi 

No.  of  persons  per  family— 285,704—60,601 4.715 

No.  of  families  supplied  outside  city  limits 259 

No.  of  families  not  supplied  In  city 136 

Net  No.  of  families  supplied 60,724 

1900.  E«t.  No.  actual  consumers— 60,724X4.715 286,317 

Total  families  in  city,  Water  Works  count,  June, 

1901 62.246 

No.  families  supplied  outside  city  limits 287 

No.  families  In  city  not  supplied 102 

Net  No.  families  supplied 62,431 

1901.  Est.  No.  actual  consumers— 62.431X4.715 294,362 

VILLAGE   OP   DELRAY. 

Reported  total  population,  U.  S.  census  1900 4,573 

Total  families   supplied,   books   of  Village   Clerk. 

June,  1900 493 

1900.  Est.  No.  actual  consumers— 40.3  X  1.715 2,324 

Total  No.  families  supplied,  books  Village  Clerk, 

1901 765 

1901.  Est.  No.  actual  consumers— 765X4.715 3,607 

The  village  plumber  estimates  that  about  one-quarter  of  the 

families  still  take  water  from  wells  which  checks  above  figures 
very  closely. 

VILLAGE  OF  RIVER  ROUGE. 

Population  by  U.  S.  census  1900 1,748 

Est.  total  population.  Village  Clerk,  June,  1901 1.900 

Total  No.   families  supplied,   Village  Clerk,  June, 

1901 175 

1900.  Est.  No.  actual  consumers 435 

1901.  Est.  No.  actual  consumers— 175X4.715 825 

VILLAGE   OF  HIGHLAND  PARK. 

Total  population  U.  S.  census  1900 427 

Est.  No.  persons  supplied,  1900,  73  taps 423 

Est.  No.  persons  supplied,  1901,  78  taps 452 

From  the  foregoing  data,  the  following  table  is  prepared, 
giving  the  average  daily  and  per  capita  consumption: 
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Pressures. 

The  hourly  record  of  pressures  taken  at  various  engine 
houses  throughout  the  city  is  one  of  the  most  important 
branches  of  work  carried  on  by  the  Engineering  Depart- 
ment. This  is  especially  true  since  the  division  of  the  system 
into  upper  and  lower  pressure  districts. 

Several  new  gauges  have  been  set  and  great  care  taken  to 
have  all  gauges,  including  those  at  the  pumping  station, 
tested  from  time  to  time  to  insure  accurate  results.  Table 
No.  I  gives  the  average  daily  water  pumped  for  each  month 
and  shows  the  corresponding  pressure  and  frictional  loss 
occurring  at  each  gauge  point.  It  will  be  observed  that  since 
the  division  of  the  system  the  pressure  in  the  upper  district 
has  been  increased  an  average  of  nearly  3  lbs.,  varying  from 
ij  to  5  lbs.  No  complaints  of  short  supply  have  been  re- 
ceived from  this  district  since  the  division  was  made.  There 
is,  however,  a  marked  falling-off  of  pressure  in  the  extreme 
western  portion  of  the  city,  especially  during  periods  of  max- 
imum consumption.  To  further  study  the  needs  of  this  dis- 
trict and  the  best  methods  of  meeting  them,  Table  No.  2  is 
given  showing  the  conditions  existing  at  periods  of  maxi- 
mum and  minimum  consumption,  and  for  the  month  of  July, 
1901.  Attention  is  called  to  the  last  column  in  particular, 
which  gives  the  frictional  loss  between  the  pumping  station 
and  the  various  gauge  points,  as  observed  on  Monday,  July 
I,  1901,  from  7  to  8  o'clock  p.  m. 

During  this  hour  the  consumption  was  at  the  rate  of 
89,071,920  gallons  per  day,  or  about  83  per  cent  in  excess 
of  the  average  for  the  first  six  months  of  1901.  The  effect, 
however,  upon  the  frictional  loss  between  the  pumping  sta- 
tion and  the  gauge  in  Engine  House  No.  15,  at  Hubbard 
and  Fort  streets,  was  an  increase  of  135  per  cent  from  the 
yearly  average  of  13.58  lbs.  to  32.84  lbs.  With  so  much 
pressure  consumed  in  friction  it  is  not  possible  to  supply 
water  to  the  upper  stories  of  buildings  and  factories  in  the 
extreme  southwestern  portion  of  the  city,  and  numerous 
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For  a  closer  examination,  let  the  distance  between  the 
pumping  station  and  Eng.  No.  15  be  divided  into  two  sec 
tions  as  follows: 


FRICTIONAL  LOSS  OBSERVED. 


Average 

CoDsumptioii, 

48,893,551. 


Pumping  Station  to  Water  Of- 
fice   

Water  Oflace  to  Engine  Bouse 
No.  15 


8.87  lbs. 
5.21  lbs. 


Maximum 

Consumption, 

89,071,920. 


Per  cent. 

increase, 

88  per  cent. 


). 


15.98  lbs. 


16.91  lbs. 


92  per  cent, 
224  percent. 


n 
0 


From  which  it  is  seen  that  an  increase  of  83  per  cent  in  the 
total  quantity  of  water  pumped  caused  an  increase  of  92 
per  cent  in  the  frictional  loss  between  the  pumping  station 
and  the  water  office,  and  224  per  cent  between  the  water 
office  and  Hubbard  avenue,  which  demonstrates  that  addi- 
tional carrying  capacity  is  required  in  the  latter  section,  and 
that  the  full  capacity  of  the  24-inch  line  laid  out  Michigan 
avenue  in  1893  has  already  been  reached.  It  is  therefore 
recommended  that  a  new  main  be  laid  on  a  route  to  be 
selected  from  Sixth  and  Congress  to  Fort  and  Vinewood 
avenue,  a  distance  of  about  9,400  feet.  For  this  line  a  pipe 
24  inches  in  diameter  would  meet  the  present  requirements 
and  give  relief  for  at  least  a  few  years.  It  is  believed,  how- 
ever, that  the  prospective  future  growth  would  justify  the 
Board  in  laying  a  pipe  not  less  than  36  inches  in  diameter, 
and  this  size  is  recommended.  The  total  cost,  subject  to 
market  prices,  is  estimated  at  $75,000.  Until  such  a  pipe  is 
laid,  complaints  of  short  supply  will  continue  to  be  received 
from  the  western  district  during  periods  of  greatest  demand. 


Conduits  and  Proposed  Tunnel. 

The  urgent  need  of  additional  capacity  in  the  conduits 
leading  from  the  settling  basin  to  the  pumps  was  demon- 
strated in  the  fall  of  1900,  when  it  was  found  impossible  to 
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supply  the  pumps  with  sufficient  water  and  at  the  same  time 
make  the  necessary  repairs  and  alterations  required  by  the 
enlargement  of  the  station.  A  circular,  three-ring  brick 
conduit,  5  feet  2  inches  inside  diameter,  laid  in  Portland 
cement  mortar,  has  therefore  been  constructed  from  a  new 
concrete  dock  at  the  settling  basin  to  a  junction  with  the 
old  5-foot  conduit  supplying  Engine  No.  4.  The  center  line 
of  new  conduit  is  parallel  to  and  12  feet  east  of  the  west  line 
of  west  coal  shed  extended,  and  the  total  length  from  face 
of  dock  to  center  of  old  conduit  is  182  feet  10  indies.  The 
inside  top  of  conduit  is  laid  to  grade,  elevation  79  feet  city 
datum,  the  surface  of  the  ground  being  100  to  102.  This 
depth  was  required  in  order  to  obtain  good  soil  for  tunneling 
and  permit  branches  to  pass  under  old  conduits.  It  is  also 
believed  to  be  sufficient  to  meet  any  conditions  which  may 
arise  should  filters  be  built.  The  dock  contains  an  inlet 
chamber  10  feet  in  diameter,  from  the  bottom  of  which  the 
conduit  begins.  The  conduit  contains  a  junction  chamber 
12  feet  in  diameter  and  a  strainer  well  18  feet  in  diameter, 
with  necessary  gates.  From  the  junction  chamber  two 
branches  5  feet  2  inches  diameter  are  taken,  one  61  feet 
long  to  the  west  strainer  well  supplying  Engines  No.  i  and 
2,  and  one  61  feet  long  to  a  new  well  to  be  built  on  line 
of  old  conduit,  supplying  the  same  engines.  This  work,  inn- 
eluding  tunneling,  although  difficult,  and  in  treacherous  soil, 
was  completed  without  serious  accident. 

One  expensive  delay  was  caused  by  the  failure  of  a  tem- 
porary brick  bulkhead,  the  cement  being  washed  out  of  the 
joints  by  the  water  pressure  which  came  on  before  the  mor- 
tar was  sufficiently  set.  The  tunnel  was  flooded  and  the 
services  of  a  diver  required  before  work  could  be  resumed. 
Repairs  on  the  old  conduit  supplying  Engines  No.  i  and  2 
have  been  begun,  and  will  include  a  new  concrete  dock 
similar  to  the  one  just  completed. 

This  work  is  all  a  part  of  the  general  plan  which  includes 
the 'proposed  lo-foot  tunnel,  for  which  specifications' are  be- 
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ing  prepared.  When  completed  and  the  ground  graded  tlie 
north  end  of  the  settling  basin  will  present  a  neat  and  fin- 
ished appearance. 

Water  Levels. 

The  extensive  improvements  at  the  pumping  station, 
both  present  and  proposed,  made  necessary  a  study  of  the 
fluctuations  in  the  height  of  water  in  the  Detroit  River.  The 
Water  Board  records  are  probably  the  most  complete  in 
existence,  and  as  they  have  been  compiled,  corrected,  and 
put  in  presentable  form  at  the  expense  of  considerable  labor, 
they  are  here  presented  in  tabular  form  with  full  explanatory 
notes  for  preservation  and  convenient  reference. 

The  observation  of  1819  was  made  by  Major  Henry 
Whiting,  those  from  1830  to  1850  by  A.  E.  H'athon,  City 
Surveyor;  they  may  have  been  single  readings,  but  were 
probably  the  mean  of  several.  "The  observations  made  be- 
fore the  engine  house  was  erected  were  made  with  reference 
to  a  known  point,  and  were  afterward  referred,  by  calcula- 
tion, to  the  present  base"  (An.  Rept.  1855,  p.  10).  The  en- 
gine house  referred  to  was  probably  the  one  erected  in  1849 
at  the  foot  of  Orleans  street.  The  1853  observations  were 
taken  on  the  first  of  the  month  given,  except  December, 
which  is  the  mean  of  the  ist  and  31st  (An.  Rept.  1853,  p.  18). 
From  1854  to  1877  inclusive,  daily  readings  were  taken  by 
the  engineer  at  the  pumping  station  at  the  foot  of  Orleans 
street. 

From  1854  to  1862  inclusive  the  highest  and  lowest  read- 
ings for  each  month  were  published  yearly  (An.  Repts.  1854- 
62),  and  in  the  report  of  1867  all  high  and  low  readings  from 
1861  to  1867  inclusive  are  tabulated.  Slight  changes  have 
been  made  in  the  table  as  published  in  1867,  for  the  years 
1861  and  1862,  to  make  it  agree  with  the  Annual  Reports 
for  those  years. 

The  base  to  which  levels  were  referred  was  the  water 
table  of  the  engine  house  at  the  foot  of  Orleans  street,  which 
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was  assumed  to  have  an  elevation  of  loo  feet.  The  present 
city  levels  are  •referred  to  the  same  datum  plane  as  this  bench 
mark  and  have  been  ever  since  it  was  established.  The  eleva- 
tion of  engine  house  water-table  by  U.  S.  levels,  1877,  was 
found  to  be  580.30  above  mean  tide,  N.  Y.  Harbor. 

Until  1877  the  zero  of  gauge  remained  at  an  elevation 
of  100.00  feet,  but  about  this  time  the  gauge  was  moved 
frc«n  the  foot  of  Orleans  street  to  present  pumping  works 
and  fastened  to  a  small  wooden  dock  at  the  head  o>f  ca.nal, 
where  the  present  Belvidere  is  situated.  No  record  exists 
of  the  date,  level  notes  or  circumstances  connected  with  this 
change,  although  D.  Farrand  Henry,  under  whose  direction 
the  survey  was  made,  stated  in  1900  that  a  closed  line  of 
levels  was  run  which  checked  reasonably  well.  Between 
1893  and  1897  six  careful  lines  of  levels  were  run  from  the 
U.  S.  B.  M.  "Detroit,"  at  the  foot  of  Mt.  Elliott  avenue,  to 
the  Hurlbut  Mem.orial  Gateway,  and  the  elevation  of  the 
zero  of  the 'gauge  was  determined  five  times,  making  its  ele- 
vation 100.477.  The  U.  S.  engineers,  after  an  investigation 
ot  these  records,  comparing  them  with  their  own  readings 
obtained  at  various  points,  conclude  the  "change  in  eleva- 
tion of  zero  of  Water  Works  gauge  from  580.30  to  580.78 
did  not  all  take  place  when  gauge  was  moved  in  1878,  and 
no  important  change  is  apparent  between  1875  and  1881. 
The  change  may  have  been  gradual  from  1882  to  1886,  and 
probably  all  of  it  had  taken  place  by  1889." 

In  preparing  this  table,  however,  it  was  assumed  that  an 
error  of  0.477  ^^^t  was  made  in  moving  the  gauge  in  1877, 
and  that  the  gauge  had  remained  at  a  constant  elevation  of 
100.477  from  January,  1878,  until  tested  in  1893,  and  all 
figures  here  published  are  upon  that  basis. 

In  June,  1899,  during  the  construction  of  the  Belvidere, 
the  gauge  was  again  moved  and  was  reset  with  its  zero  at 
an  elevation  of  100.617,  where  it  still  remains. 

It  is  beHeved  that  all  observations  since  1854  have  been 
made  daily.    The  only  existing  records  of  those  made  before 
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August,  1865,  ^re  found  in  the  Annual  Reports.  Since  the 
latter  date  two  readings  have  been  taken  eacfi  day,  morning 
and  evening,  and  readings  are  on  file  in  this  office. 

The  "High"  column  gives  the  highest  single  elevation 
observed  during  the  month.  The  "Low"  column  g^ves  the 
lowest  single  elevation  observed  during  the  month.  The 
"Mean"  column,  the  average  of  two  readings  a  day  for  the 
entire  month.  Figures  in  bold  faced  type  give  the  highest 
and  lowest  single  elevations  observed  during  each  year.  The 
highest  recorded  elevation  of  the  river  since  18 19  is  97.8  feet 
on  December  19-20,  1876,  and  the  lowest  recorded  elevation 
is  89.9  feet,  on  February  11,  1896.  All  elevations  given  in 
table  are  referred  to  present  city  base. 


Drafting  Room. 

The  work  in  the  drafting  room  during  the  past  eighteen 
months  has  been  unusually  heavy,  owing  to  the  several  un- 
dertakings of  considerable  magnitude  that  have  been  pro- 
jected and  that  are  now  either  completed  or  in  the  course 
of  construction.  The  eng^ineering  work  incident  to  these,  in 
connection  with  the  general  routine  work  of  the  office,  has 
constituted  the  greater  part  of  the  labors  of  this  department. 
The  following  items  show  in  brief  some  of  the  work  done 
during  the  period: 

« 

1.  Determination  of  the  flow  of  water  in  the  various 
large  mains  by  Pitot  tube,  and  the  regulation  of  same  in 
order  to  equalize  pressures. 

2.  Estimates  of  cost  of  all  proposed  work,  including 
petitions  for  pipe,  conduits,  extensions  and  engineering 
structures  of  various  kinds. 

3.  Design  of  all  gates,  valves,  specials,  pipes,  conduits 
and  wells  used  or  constructed  and  careful  foundry  inspection 
of  all  cast-iron  and  composition  castings,  and  machine  shop 
inspection  of  all  finished  work.     This  work,  owing  to  its 
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extent  and  nature,  has  required  more  than  usual  care  and 
fidehty. 

4.  Accurate  field  records  of  all  pipes  and  specials  laid, 
including  the  distribution  system  of  the  Village  of  River 
Rouge  and  the  work  at  the  pumping  station. 

5.  Necessary  surveys  and  levels  for  all  construction,  in- 
cluding a  complete  survey  of  the  proposed  route  for  a  pipe 
line  from  D'etroit  to  supply  the  Wayne  County  House  and 
the  Villages  of  Wayne  and  Dearborn,  also  levels  and  survey 
connected  with  conduits  and  high-pressure  mam. 

6.  Drawing  and  keeping  posted  to  date  tracings  of  each 
street  intersection  in  the  city,  showing  size  and  location  of 
all  water  pipes  and  such  other  construction  as  is  likely  to 
affect  the  repair,  alteration,  or  extension  of  water  pipes. 

7.  Complete  records  of  the  quantity  of  water  used  daily 
for  ordinary  and  fire  consumption,  together  with  the  pres- 
sures throughout  the  city  and  the  reduction  and  tabulation 
of  same. 

8.  Making  and  posting  maps,  plats,  plat  books,  atlas 
and  inspection  maps. 

9.  Furnishing  each  Water  Works  foreman  and  tapper 
and  each  Detroit  Fire  Department  foreman  with  a  sectional 
map  of  the  city  and  suburbs,  43  sheets,  scale  300  feet  to  one 
inch,  showing  all  water  pipes,  with  sizes,  gates,  hydrants, 
reservoirs,  sprinkling  hydrants  and  blow-offs. 

10.  River  survey,  including  daily  observations  of  temper- 
ature and  turbidity  during  summer  of  1900,  and  borings  on 
route  of  proposed  tunnel. 

11.  Special  investigations  and  reports  on  the  subject  ot 
water-hammer,  breaking  of  pipes  under  pressure,  tunnel, 
and  proposed  extensions  outside  of  limits. 

12.  Number  of  blue-prints  given  out 1,628 

Number  of  blue-prints  filed  in  vault,  about. . . .      900 


Total  blue-prints  taken 2,528 
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In  conclusion,  attention  is  called  to  a  technical  paper  of 
joint  authorship  published  in  the  May  number  of  the  Proc. 
Am.  Soc.  C.  E.,  and  to  be  presented  before  that  society  at 
New  York  City  on  Sept.  4,  1901.  This  paper  describes  in 
detail,  and  at  some  length,  experiments  conducted  at  Detroit 
on  the  flow  of  water  in  pipes  and  especially  an  investigation 
of  the  resistance  which  curves  of  different  radii  offer  to  the 
flow  of  water.  They  are  the  only  experiments  of  the  kind 
conducted  on  large  pipes,  and  are  of  extreme  technical  in- 
terest in  that  they  show,  contrary  to  all  heretofore  accepted 
practice  and  theory  both  in  this  country  and  in  Europe,  that 
a  curve  of  long  radius  offers  more  resistance  to  flow  than 
does  one  of  short  radius. 

The  curves  experimented  upon  which  gave  the  least  resist- 
ance had  a  radius  of  2  to  3  diameters  only,  instead  of  8  to 
10  diameters,  formerly  considered  good  practice. 

As  curved  pipe  costs  at  present  prices  $63.00  per  ton 
and  straight  pipe  only  $22.00,  the  direct  financial  benefit  to 
the  Board  from  these  experiments  was  a  saving  of  over 
$3,000.00  in  the  contract  for  specials  required  for  the  42- 
inch  force  main  now  being  constructed. 

In  submitting  this  report  I  desire  to  acknowledge  the 
many  courtesies  received  from  your  honorable  body  and  the 
loyal  co-operation  of  my  associates  in  the  work. 

All  of  which  is  respectfully  submitted. 

CLARENCE  W.  HUBBELL, 

Civil  Engineer, 


REPORT  OF  SUPERINTENDENT  OF.  METERS  AND  INSPECTION. 


Detroit,  July  i,  1901. 
To  the  Board  of  Water  Commissioners : 

Gentlemen — In  compliance  with  the  rules  and  regulations 
of  your  honorable  body,  I  herewith  report  the  work  done  in 
the  Meter,  Inspection  and  Service  Cocks  Department  fiom 
January  r,  1900,  to  July  i,    1901: 

NUMBER  OF  METERS  PLACED  FROM  JANUARY  1,  1900,  TO 
JULY  1,  1901. 
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METERS  IN  STOCK. 
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Ta]uatiOD  of  metera  in  slock  Jolf  1,  1901 $3,146  00 

y&laatlonof  material  on  band  July  1, 1001 080  33 

Valuation  of  tools,  etc.,  July  1,1901 466  02 

Valuation  of  horae,  wagons,  etc,  July  1, 1901 278  00 

Valuation  of  furniture,  fixtures,  etc.,  July  1,  1901 105  00 

Total  valuation  of  stock  on  baud  July  1,  1001 |3,580  14 

Valuation  of  meters  in  service  January  1, 1900 9100,304  74 

Deduct  6  per  cent  for  depreciatiou  In  value 5,010  84 

Deduct  for  met«ra  sold 389  86  6,399  60 


Add  amount  expended  during  tbe  year  for  n: 
since  January  1,  1900 


(94  906  14 
. .     4,172  61 


Total  valuation  of  metera  In  service  July  I,  1901 $99,077  7S 
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Since  January  i,  1900,  we  have  placed  366  meters  and 
removed  286,  making  a  net  increase  of  80,  which,  added  to 
the  number  in  service  previous  to  that  date,  makes  a  total 
of  5,635  in  service  on  July  i,  1901.  There  are  807  meters 
on  premises  that  pay  by  the  assessed  rates  as  against  1,113 
the  date  of  our  last  report.  One  hundred  and  thirty  meters 
have  been  removed  from  such  premises  and  placed  on  such 
business  places  as  required  metering,  and  176  consumers 
who  changed  from  meter  to  assessed  rates,  and  where  the 
meters  were  allowed  to  remain  on  the  premises,  have  been 
transferred  back  to  the  meter  roll  on  account  of  their  large 
consumption.  A  case  in  point  is  that  of  a  private  family 
where  their  consumption  was  435,000  gallons  in  three 
months,  which  by  meter  rates  would  amount  to  $10.83,  while 
the  assessed  rate  for  same  length  of  time  was  only  $1.78. 
After  placing  premises  on  meter  roll  the  consumption  was 
reduced  to  9,000  gallons  for  three  months  instead  of  435,000 
gallons  as  formerly.  This  is  not  an  uncommon  occurrence 
on  metered  premises,  and  it  seems  to  be  the  experience  of 
nearly  all  cities  throughout  the  country,  and  is  causing  many 
of  them  to  adopt  the  meter  system,  that  being  the  only 
practicable  way  of  stopping  the  enormous  waste  that  is  corir 
tinually  taking  place.  With  all  service  connections  metered, 
the  necessity  of  **leak  inspectors''  would  cease,  the  meter 
being  the  best  leak  detector  known. 

The  per  capita  consumption  still  continues  to  increase 
each  year  since  we  stopped  metering  private  houses  in  1897. 
In  1900  the  per  capita  consumption  was  153  gallons  daily, 
in  1899,  147  gallons;  1898,  135  gallons;  1897,  125  gallons. 
From  1889  to  1897  ^^^  P^^  capita  consumption  decreased 
each  year  (with  one  exception)  as  the  number  of  meters  in- 
creased, which  would  seem  to  prove  the  efificacy  of  the  meter 
system  in  preventing  waste. 

The  city  of  Milwaukee,  with  a  population  about  the  same 
as  Detroit,  consumes  only  88  gallons  per  capita,  owing  to 
the  use  of  30,000  meters.    Could  our  city  be  reduced  to  the 
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same  quantity  we  would  only  have  to  pump  an  average  of 
28,000,000  gallons  daily,  instead  of  48,000,000  as  we  are  now 
pumping,  the  difference  being  enough  to  supply  a  city  of 
225,000  inhabitants. 

When  meters  were  first  being  introduced  the  idea  was 
that  their  life  would  be  about  ten  years,  but  after  the  lapse 
of  that  time  we  find  those  that  have  been  in  service  that 
number  of  years  are  still  just  as  good  as  ever,  to  all  appear- 
ances. We  deducted  ten  per  cent  each  year  for  several  years 
for  depreciation  in  value,  and  later  reduced  it  to  five  per 
cent,  which  amount  still  seems  too  high. 

A  4-inch  meter  was  removed  a  few  days  ago  from  an 
abandoned  service,  and  which  had  been  in  constant  opera- 
tion for  over  ten  years  and  had  registered  over  78,000,000 
g^lons.  It  had  been  repaired  but  once,  the  disc  having  been 
adjusted  and  .train  gear  repaired,  all  of  which  was  done  in 
less  than  a  day.  It  was  tested  with  a  new  ij-inch  meter, 
and  on  750  gallons  it  was  only  one-half  of  one  per  cent  slow, 
and  that  before  anything  had  been  done  to  it  in  the  way  of 
cleaning  or  repairs.  On  a  |-inch  stream  it  was  about  four 
per  cent  slow,  but  after  it  had  been  cleaned  and  adjusted  it 
registered  within  two  per  cent  on  ^-inch  flow,  all  of  which 
goes  to  show  that,  with  a  reasonable  amount  of  repairs,  the 
life  of  a  meter  is  almost  indefinite. 


Inspection. 

No  change  has  been  made  in  this  department,  the  work 
being  done  along  the  same  lines  as  shown  in  our  last  report. 

The  work  of  the  Inspectors  increases  each  year  in  con- 
formity with  the  growth  of  the  city,  and  it  .will  probably  be 
advisable  to  make  some  changes  in  the  work  assigned  them, 
in  order  to  comply  with  the  many  different  duties  they  are 
now  called  upon  to  perform,  which  (in  some  wards,  at  least) 
is  more  than  one  Inspector  can  accomplish. 
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The  following  will  show  a  portion  of  the  work  done  by 
the  Inspectors  since  January  i,  1900: 

New  connections  examined 2,065 

Extensions  examined 1,011 

Buildings  inspected 4,811 

Fixtures  inspected 6,655 

Let  oh  vacancy,  and  non-payment 2,253 

Let  on  new  connections. ; 1,615 

Building  tax  notices 2,736 

Delinquents  notified 103,922 

Shut  for  non-payment 1,228 

Shut  for  vacancy 710 

Inquiries  for  collectors 17.542 

Meters  read 33,236 

Meter  bills  delivered 24,873 

Examination  for  lealcs 13,326 

Leaks  reported 1,766 

Shut  for  leaks 309 

Total  218,058 


Service  Cocks. 

Nineteen  hundred  and  seventy  two  (1972)  service  connec- 
tions were  made  since  January  i,  1900,  and  seventy-five  (75) 
were  discontinued,  making  the  total  number  of  service  connec- 
tions in  the  city  on  the  first  day  of  July  1901,  57,237. 

Receipts  for  service  cocks  from  January  1, 1900,  to  July  1, 1901.  .$5,611  GO 

Received  for  plumber  licenses 1,094  60 

Received  for  labor  and  material  sold 178  89 

Total  receipts  service  cocks  department $6,884  89 
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No.  ra 

mnoo-i 

s 

IBDI. 

finch 

40.488 
14,380 
287 
168 
129 
37 
1 

1.885 
809 
42 

9 

4 

61 
14 

41,768 
14,775 

85,840 

1,972 

76 

67,387 

TABLE  SHOWING   SERVICE    CONNECTIONS   IN   HIGHLAND 
PARK,  DBLRAT  AND  RIVBH  ROUGE  TILLAGEa 


tKBHTH)  a 

P»,V.O.BTOim 

TOTU.. 

H-ln. 

1^. 

>-1d. 

Sfri-- 

I-in. 

2.in. 

^in. 

..in. 

e-i-. 

HlgUand  ParlE. 

18 

380 
130 

6 

18 
1 

1 
1 

8.8 

81 
46 

2 

1 

2 

1 

4 

78 

River  Rouge. . , 

181 

Aggregate  .... 

ST."!  '    35 

2 

419 

77 

3 

3 

1 

i 

906 

The  villages  of  Delray  and  River  Rouge,  make  their  own 
service  connections.  They  have  adopted  our  rules  and  reg- 
ulations governing  plumbers. 

We  still  make  all  service  connections  for  Highland  Park^ 
but  they  do  their  own  inspection  work,  under  rules  similar 
to  ours. 

Each  village  takes  its  supply  through  meters,  which 
removes  the  necessity  of  our  inspection,  so  far  as  our  city  is 
concerned. 

Attached  to  this  report  is  a  complete  list  of  tools  on  hand, 
and  an  itemized  account  of  material  in  stock  in  the  meter  and 
inspection  departments  on  the  ist  day  of  July,  1901. 

All  of  which  is  respectfully  submitted. 

T.  R.  PUTNAM. 
Sufi/.  MeUri  and  InsfiecUon, 


REPORT  OF  CHIEF  ENGINEER  JT  PllMPlNG  WORKS. 


To  tht  Board  of  Water  Commissioners: 

Detroit,  July  i,  1901, 
Gentlemen — I  have  the  honor  to  submit  the  Engineer's 
I'^port  for  the  year  1900  and  for  first  six  months  of  1901. 

The  following  table  shows  the  number  of  gallons  of  water 
pumped,  and  cost  of  fuel  for  the  years  named: 


TEAR. 

GiLLONB  or  WillH 
PUHFED. 

CONBOMED. 

^'SS^^ 

376,365,126 

ffiSS 

827.190,833 

as 

870.033,411 
SU6,12g,433 
994,24.1.829 

i,oa».™,04s 

l|049>  14^887 
1196,817623 
1.436,686,280 
1,606,648,138 
1,946.810.838 
1,886,080,068 
3,300,150,606 
3,782,393.678 

SPSS 

4,307, 454,360 
4,068,134,470 

6,139,699,110 
6.563,  S6^310 
5^513  1B?^9B8 

8.ast,ooo,742 

7,37»,»37,188 
8.510.614.140 
2,970.639.880 
10.576,671,  aS4 
18.168.869,808 
14.380,188,670 
18.8?^3S4,1BS 
13,130,944,532 
13.067.381,336 
12.476,612,482 
13,877,877,308 
13,649,770,606 

III! 

16!34B,06  ,701 

'ISSS. 

3,37131 

IS 

3^656  30 

4,870  88 
7^873  89 

as 

Si 

3o!3S3sa 

111 

10,943  83 

lass 
as  J! 

MS! 
Kg 

39,86868 

33,638  88 

Hi 

83;OT5  00 
17;3»6B8 
loloil  67 

as 

1'mJ'rm 

SSLii^itoJuiyiim.:; 
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The  following  tables  show  in  detail  the  work  done  by 
each  engine  each  month  of  the  year: 


ENOINB  No.  1. 


MONTHS. 


January  •  •  - 
February... 

March 

April 

May  ..... 

June 

July 

August...., 
September 
October..., 
NoTcmber , 
December.. 

Total  .... 


Time  run. 


856 
847 
844 
386 
807 
878 
458 
415 
847 
865 
447 
487 


4,889 


45 
40 
50 
40 
85 
85 
50 
85 
45 

■  •  •  I 

15 
80 


Revolu- 
tions. 


189.075 
195,415 
148,850 
198,145 
169,586 
818,068 
868,196 
844,660 
148,061 
151,809 
357,050 
888,680 


8,455,160 


Gallons 
Water. 


169,681,890 
811,680,110 
148,769,700 
818,768,960 
160,608,186 
806,097,486 
817,108,580 
881,808,480 
156,068,848 
181,517,958 
898.648,850 
886,786,988 


8,606,891,664 


January  Ist  to  June  80th,  1901. 


January  . 
February. 
March. . . . 
April  .... 

May 

June 


Total. 


806 

80 

179,478 

548 

45 

884,179 

449 

8S 

860,817 

848 

15 

187,649 

585 

10 

888,875 

898 

90 
85 

835,184 

8,688 

1.469,586 

161,878,908 
898,466,184 
878,068,618 
180,140,768 
486,176,880 
876,878,484 

1,684,108,874 


ENOINK  No,  2. 


January . . . 
February.. . 

March 

April 

May 

June 

July 

August 

September 

October 

November.. 
December . 


Total. 


880 

80 

158.855 

438 

05 

888,756 

540 

45 

887,980 

788 

10 

488,470 

654 

20 

485,988 

67 

15 

41,804 

43 

65 

27,765 

102 

«  •  •  • 

67,614 

421 

50 

878,060 

705 

80 

444,615 

659 

45 

05 

859,474 

4,497 

8,906,780 

149.940,480 

888,988,440 

466.005,440 

688,780,980 

687,118,986 

40,886,804 

88,666,840 

80,689,784 

887,456,576 

654,119,880 

651,680,878 

8,886,660,678 


January  1st  to  Junb  SOth,  1901. 


January  . 
February 
March  ... 

AprU 

May 

June 

Total 


127 

10 

81,786 

224 

10 

145,847 

62 

40 

37,854 

621 

30 

309,856 

279 

05 

158,266 

488 

60 
26 

269.759 

1,753 

1,092,708 

69,985,866 
808,381,998 

80.866.864 
519.788,664 
158,487,686 
860.896,856 

1,886,680.068 
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BNeiNB  No.  8. 


HONTHa 

.TtaeruD 

Revolu- 

UOIIB. 

OalloDB 

OS 

i 

4S4,9U 
»8.8I» 

ISO 

i 

BO 

i;i 

isa 

« 

TT.sro 

6,18S 

40 

8,148,887 

J.uniABy  liT  TO  Jdwc  Mth,  IKIl. 


SS":: 


ue,i8a^on 

78r,0K>,e« 

31S,TB!,<lor 


BNeiNB  Ho.  4. 


AprU... 
Way,... 


iepbambe 


682,160 
IHl.flW 


W8,0S0,«» 
«1 ,748.380 
Ba5,flM,SaB 


ui.itro.iTB 

688.080.880 
S01.037,SIS 
S(H,sa4,78B 


4S2 

6S 

Si 

«8;8fl7 

^■'X 

46 

148.880 

a,4BB 

25 

s,aoa.J6B 
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TOTAL  EXPENSE  FOR  PUMPING  WATER  FOR  1900. 

Fuel,  coal  consumed $25,398  50 

Salaries,  engineers  et  al 21,218  53 

Repairs,  boilers  and  machinery 269  80 

Supplies,  oil  and  waste 797  17 

Supplies,  boiler 270  33 

Supplies,  hose 16  74 

Supplies,  soap,  i)olish,  etc. 78  47 

Supplies,  electric  light 79  30 

Supplies,  white  lead  and  paint 11  92 

Supplies,  farrier 7  OO 

Supplies,  stationery 13  55 

Supplies,  ice 28  OO 

Horse  expense 30  35 

Boiler  inspection 37  50 

Express  charges  ' 1  41 

Telephone  rental '.  9  05 

Total  $48,267  62 

The  cost  of  fuel  per  million  gallons  pumped  is  $1.48,  and 
per  million  gallons  pumped  100  feet  high  is  $1.28. 

The  table  shows  that  the  amount  of  water  pumped  during 
the  year  was  17,077,100,477  gallons,  which  is  an  increase  of 
.04  per  cent  compared  with  that  of  1899. 

The  total  expense  for  pumping  water,  including  heating, 
lighting,  etc.,  was  $48,267.62,  thus  making  the  cost  per  mil- 
lion gallons  pumped  $2.83,  an  increase  of  8  per  cent  from 
that  of  1899,  which  I  consider  is  a  good  showing  when  we 
take  into  consideration  that  the  average  price  of  coal  per  ton 
for  1900  has  been  16  per  cent  higher  than  that  of  1899. 

The  station  duty  of  coal  consumed  for  all  purposes  for 
1900  was  "89,009,724  foot  pounds. 

The  engines  are  all  in  a  fair  condition  and  show  a  good 
duty,  as  will  be  seen  by  this  report. 

There  has  been  but  one  accident  to  the  machinery  the 
past  year  at  the  station,  that  of  No.  2  engine's  shaft  giving 
away  December  24th,  which  was  replaced  by  one  an  inch 
larger  in  diameter.  While  having  the  crarfk  off  we  had  the 
holes  rebored  and  a  new  crank  pin  put  in,  which  was  very 
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desirable,  and  now  feel  relieved  of  a  great  deal  of  anxiety, 
knowing  it  would  have  been  only  a  question  of  a  short  time 
till  it  would  have  given  out.  Fortunately  the  Board  had 
ordered  one  in  advance,  therefore  was  able  to  make  repairs 
quite  rapidly.  In  connection  with  this  break  it  was  very 
fortunate  that  the  water  connection  was  built  last  year 
between  Nos.  2  and  3  engines'  wells,  so  as  to  be  able  to  put 
No.  3  in  service  while  still  working  at  its  conduit  and  for 
that  of  the  new  engines. 

All  of  the  boilers  are  in-  good  condition.  The  four  verti- 
cal water  tube  boilers,  built  by  Wickes  Bros.,  of  Saginaw, 
Mich.,  which  were  placed  in  the  east  room  last  year  to  take 
the  place  of  the  four  marine  fire-box  type. of  boilers,  were 
tested  last  March  and  have  been  giving  satisfactory  service 
ever  since. 

The  boiler  room  and  coal  sheds  are  in  a  fair  condition. 

I  have  not  been  able  to  accomplish  what  was  desired  the 
past  year,  that  of  changing  No.  i  and  No.  2  engines  as  per 
last  report,  but  hope  in  the  near  future  to  be  able  to  g^ve  it 
more  attention,  and  design  and  make  drawings  for  same. 


TOTAL  EXPENSE  FOR  PUMPING  WATER, 
JANUARY  1  TO  JULY  1,  1901. 

Cost  of  fuel  consumed $10,881  31 

•SalarieB,  engineers  et  al 10,016  10 

Rei>alr8  shaft,  grate  bars,  etc 1,108  13 

Sapplies,  engine  oil  and  grease 242  29 

Supplies,  kerosene   oil  and  gasoline 27  32 

Supplies,  waste,  rags  and  packing 191  42 

Supplies,  boiler  and  engine 90  51 

Supplies,  electric  light  fixtures 1  20 

Supplies,  stationery  and  postage 6  95 

SuppUes,  horseshoeing 4  00 

Supplies,  paint,  lead,  etc 20  03 

Boiler  inspection 36  00 

Total $29,574  84 
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The  cost  of  fuel  per  million  gallons  pumped  is  $1.90,  and 
per  million  gallons  pumped  100  feet  high  is  $1.60. 

The  table  shows  that  the  amount  of  water  pumped  dur- 
ing the  first  half  of  the  year  was  8,849,732,755  gallons,  which 
is  4  per  cent  more  than  one-half  of  the  water  pumped  for 
1900.  The  total  expense  for  pumping  water,  including  heat- 
ing, lighting,  etc.,  was  $29,574.84,  thus  making  the  cost  per 
million  gallons  pumped  $3.34,  an  increase  of  15  per  cent 
from  that  of  1900.  The  figures  also  show  that  we  were  using 
the  high  price  coal,  which  was  not  all  consumed  until  June 
29,  of  the  present  year. 

The  cost  of  coal  in  the  sheds  used  during  the  last  six 
months  was  $3.29  per  ton,  but  coal  which  we  are  now  using 
is  $2.31  per  ton,  with  about  the  same  efficiency.  The  differ- 
ence in  the  price  will  reduce  the  cost  considerably  the  com- 
ing year. 

The  engines,  boilers  and  building  are  in  the  same  condi- 
tion as  formerly. 

The  twenty-ton  crane,  which  was  installed  this  summer, 
will  certainly  be  very  convenient  for  the  works,  and  the  re- 
construction of  the  gallery  has  improved  the  building  both 
in  appearance  and  strength. 

URIAH  GOULD, 
Chief  Engineer  of  Pumping  Station. 
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REPORT  OF  THE  SUPERINTENDENT  OF  CONSTRUCTION. 


To  the  Honorable  the  Board  of  Water  Commissioners  of  the 
City  of  Detroit : 

Gentlemen — In  accordance  with  the  regulations  of  your 
honorable  body,  I  herewith  report  the  work  done  by  the 
Construction  Department  as  shown  by  the  records  of  this 
oflfice  from  January  i,  1900,  to  July  i,  1901: 

Pumping  Works. 

The  following  is  a  statement  of  work  done  at  the  pump- 
ing station  and  grounds  between  above  dates: 

Conduit  between  Engines  Nos.  2  and  3,  begun  in  No- 
vember, 1899,  mentioned  in  that  yeaPs  report,  and  com- 
pleted in  March,  1900. 

Temporary  partition  at  east  end  of  engine  house  for  the 
protection  of  machinery  during  the  building  of  new  addition; 
work  done  in  January,  1900. 

Taking  down  east  wall  of  engine  house  and  cleaning 
and  piling  stone,  brick,  etc. 

Connecting  No.  3  Engine  to  old  conduit  with  specials 
and  setting  two  hydraulic  gates. 

New  junction  well  begun  in  January,  1901,  and  com- 
pleted June  8,  1 901. 

Additional  conduits  and  wells  as  planned  by  the  En- 
gineer; work  was  begun  in  March,  1901.  Also  a  coffer  dam 
in  settling  basin. 

Basin  intake  well  No.  3  constructed  in  settling  basin, 
including  concrete  abutments,  from  May  i  to  June  3,  1901. 

Two  hundred  and  seventy  feet  of  the  conduit  have  been 


70         FORTY-NINTH  REGULAR  REPORT  OF  THE 

completed  since  March,  1901,  the  excavation  for  wKich  was 
done  by  tunneling. 

New  strainer  well  No.  4,  18  feet  diameter  by  29  feet  deep, 
containing  two  60-inch  gates. 

Repairs  to  strainer  well  No.  i,  from  June  10  to  15,  1901. 

Repairs  to  strainer  well  No.  2,  from  May  25  to  June  10, 
1901. 

The  old  basin  intake  No.  i,  built  in  1873,  has  been  coffer 
dammed  and  new  well  is  now  being  constructed  at  that  point, 
and  a  system  of  drainage  pipes  connecting  the  strainer  and 
junction  wells  and  conduits  with  pump  to  be  placed  in 
strainer  well  No.  2,  as  is  also  a  new  junction  well  intersect- 
ing the  old  and  new  conduits. 

Other  work  includes  construction  for  drainage,  building 
roads,  removing  and  rebuilding  hose  houses  and  fences, 
building  clock  house  and  tool  houses,  repairing  sprinkling 
system,  etc. 

Distribution  System. 

The  pipe  laid  outside  the  city  during  the  past  year  and 
a  half  was  as  follows: 

In  the  Village  of  Delray,  3,093  feet;  1,536  feet  of  this 
pipe  was  laid  of  8-inch  to  take  the  place  of  the  same  amount 
of  6-inch,  which  was  discontinued,  for  the  purpose  of  con- 
tinuing the  laying  of  water  mains  through  River  Rouge 
Village,  the  net  increase  of  pipeage  in  Delray  being  1,557 
feet. 

In  the  Village  of  River  Rouge  we  laid  32,500  feet,  and 
in  the  Township  of  Greenfield  315  feet. 

The  total  added  to  the  system  outside  of  the  city  in  the 
year  and  a  half  was  34,372  feet. 

Inside  the  city  limits  we  laid  25,199  feet  and  discontinued 
1,504  feet  of  small  pipe,  making  a  net  increase  inside  of 
city  of  23,695  feet. 

The  net  increase  in  the  entire  system  being  58,067  feet, 
or  io|||^  miles. 
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The  Board  now  owns  39  HW  miles  outside  of  city  and 
inside  S3iMI#  niiles,  making  a  total  of  pipe  in  system  of 
571 HW  miles  of  the  different  sizes,  as  follows: 


SisB  or  PtPB, 
Inohm. 

Mbasdbbd 

liiN OTH  nr  Fbst 

roB  1899. 

Lbngth  in  Fbkt 

Laid  from 

Januabt,  1900, 

TO  July,  1901. 

DiaooMTiiraBO 

Fkctfbom 

January,  1900, 

TO  July,  1901. 

Total  Lenotb 

IN  Fret 
TO  July,  1901. 

46 

103 

69,491 

716 

64,494  ' 

84,687 

393 

87 

63,806 

37,662 

169,683 

314,866 

1,334,681 

791,376 

63,633 

4,339 

103 

4S 

86 

888 

12 

60,867 
715 

30 
24 

12 

12 

64,494 

84,687 
393 

20 

" 

18 

87 

16 

63,806 

37,662 

169,616 

322,904 

1,370,207 

806,264 

63,221 

4,348 

12 

10 
8 
6 
4 
8 
2 

92 

8,088 

37,912 

14,087 

19 

9 

60 

40 

2,286 

199 

431 

Total, 

2,959,606 

61,107 

3,040 

3,017,672 

Division  of  System  into  His^li  and  Low  Pressure  Areas. 

FEET  OF  PIPE  LAID. 
4-inch  pipe 2,229  feet. 

6.inch    '•     4,962    " 

8-iiich    *•     3    *• 

10-inch    •' 13    ** 

Total 7,197  feet. 

COST. 
Pipe f3,617  10 

Specials — 46  Tees,  2  Crosses,  91  Curves,  45  Sleeves,  46  Reducers, 

30  Plugs,  45  Smith  Sleeves,  59  Service  Cocks 773  65 

Gates 693  10 

licad 609  70 

Sundries 59  61 

Gate-wells 1,561  82 

Hauling 146  81 

Repaying 53  67 

Labor 3,936  17 

Superintending  and  Engineering 359  85 

Total .$11,810  38 
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Pipe  Laid  for  Village  of  River  Rouge. 

FEET  LAID. 
4.m.  Pipe 7,081  feet 

6-in.     **     19,595 

Sin.     '*      7,410 


Total 84,086 


t€ 


COST; 

Pipe $13,984  49 

Gates 966  00 

Specials \ 2,872  61 

Lead 1,441  20 

Superintending  and  Engineering 1,000  00 

Hauling 660  04 

Labor 6,205  17 

Contract  for  laying  pipe  under  Rouge  River 1,685  00 

Gate- Wells 1,085  83 

Sundries 133  65 

Total $29,988  99 

Credit  1536  feet  of  pipe  at  40c.  per  foot  as  per  agreement 613  20 

NetCost $29,870  79 


At  the  close  of  this  report  will  be  found  a  descriptive  list 
of  the  different  lines  of  pipe  laid,  with  locations,  lengths, 
size  and  cost  of  construction  in  detail. 

There  have  been  placed  since  January  1,  1900,  21  tees  for 
the  use  of  the  Fire  Department. 


Qates. 

The  total  number  of  gates  now  in  the  distribution  sys- 
tem amounts  to  6,899  of  the  different  makes  and  sizes,  as 
follows: 
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There  were  added  to  the  distribution  system  from  Jan.  i, 
1900,  to  July  I,  1 90 1,  112  gates,  as  shown  by  the  following 
table: 


GATES  SET  FROM  JANUARY  1.  1900,  TO  JULY  1,  1901. 


- 

4  in. 

27 
2 
2 

«-in. 

57 
5 

•  •  • 

4 

1 
1 

67 

8in. 
10 

10 

10-in. 

2 

... 

•  •  * 

1 

•  •  • 

•  •  • 

3 

Total. 

Detroit  Water  Works 

96 

Michieran  Brass  and  Iron  Works 

7 

Murdock 

2 

Bcott 

•5 

Pittsburg 

1 

Flowers , 

1 

1 

31 

Total 

112 

GATES  SET  IN  RIVER  ROUGE,   FROM  JANUARY  1,   1900,   TO 

JULY  1,  1901. 


4-iD. 

28 
1 

6-in. 

8-in. 
10 

■   •   • 

10 

Total. 

REMARKS. 

Detroit  Water  Works 

««          ((           <• 

31 

... 

31 

69 

1 

Shut-offs. 
Blow-ofCs. 

Total 

29 

70 

GATES  SET  AND  RE-SET  IN  DELRAY,  FROM  JANUARY  1,  1900, 

TO  JULY  1,  1901. 


KIND.        ^ 

4-in. 

6-in. 

8-in. 
1 

•  •    • 

•  •   • 

TOTAL. 

REMARKS 

Detroit  Water  Wks 
(i             it        <t 

Murdock 

1 
1 
3 

1 

•  •    • 

•  •    • 

1 

3 

1 

3 

Set  New. 
Reset. 

Shut-off. 
Blow-off. 

Total 

5 

1 

7 
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There  were  taken  out  of  the  system  41  gates,  as  shown  by 
the  following  table: 

TABLE  OP  GATES  TAKEN  OUT  OP  SYSTEM,  PROM  JANUARY 

1,  1900,  TO  JULY  1,  1901. 


5o.  of 
eaeh 
Und. 


8 
9 
8 

1 
8 

14 
1 

7 


41 


KIND. 


Murdock 


t( 


Michigan  Brass  and  Iron  Works. 
Gkklvin 

Murdock , 

Scott 

Murdock , 


Total. 


SIZE. 


S-in 

6-iQ 

6in. 

6-in. 

4in. 

4in. 

4-in. 

4in. 


REMABKS. 


Shut-off  System. 


Blow-off 


(« 
<( 
II 
«i 
II 
i< 
i( 


There  have  been  set  and  re-set  for  blow-oflfs  from  January 
1, 1900  ,to  July  I,  1901,  25  gates,  as  shown  by  the  following 
table: 

GATES  SET  AND  RE-SET  FOR  BLOWOFPS,  PROM 
JANUARY  1,  1900,  TO  JULY  1,  1901. 


No.  of 

MCh 

kind. 

KIND. 

SIZE. 

REMABKS. 

1 

Detroit  Water  Works 

6-in. 
4-in. 
4-in. 
4-in. 
4.in. 
4-in. 
4-in. 

Set  New. 

9 

II           II         (( 

11      II 

1 

Ludlow 

It      II 

6 

Murdock 

II      II 

8 

Plowers 

1*      II 

6 

Murdock 

Re-set. 

1 

Ludlow 

II      II 

Total. 

25 
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The  following  is  a  statement  of  work  of  the  men  em- 
ployed in  the  examinations,  operations  and  repairs  of  gates, 
gate  wells,  gate  boxes,  etc.: 

January  1,  1900,  to  July  1, 1901. 

12,644  gates  were  examined. 

340  gates  were  out  of  order  Jan.  1st,  1900. 
626  gates  were  out  of  order  since  Jan.  1st,  1900. 
796  gates  were  repaired. 

41  gates  were  fitted  with  larger  heads  to  stem. 
107  gate  wells  were  built  over  gates  on  new  lines. 
385  gate  wells  were  built  over  gates  on  old  lines. 
12  gate  wells  were  enlarged. 
87  gates  were  cleaned. 

10  wood  boxes  were  replaced  with  iron  boxes. 
473  Boxes  were  readjusted  to  grade  of  street. 
10,347  blow-offs  were  operated  for  blowing  off  dead  ends. 
1,824  gates  were  shut  and  opened  for  fiushlng. 
6,640  gates  were  shut  and  opened  for  various  purposes. 

126  blow-offs  were  repaired. 
2,26$  wells  in  system. 

Total  and  average  cost  of  wells  built  over  gates  from 

January  i,  1900,  to  July  i,  1901: 

Total        Average 
Over  Gates  in  Old  Lines.  CJost.  Cost. 

15  gate  wells,  10  in.,  12  in.,  and  16  in.  gates. $     477  61  $  31  80 

317  gate  wells,  4  in.,  6  in.  and  8  in.  gates 8,105  63  25  67 

2  gate  wells,  3  in.  gates 47  85  28  92 

1  gate  well,  1  in.  air  cock 17  56  17  56 

335  $  8,648  55 

Over  Gates  in  New  Lines. 
1  gate  well  over  10  in.  gate $       29  47        $  29  47 

106  gate  wells  over  4  in.,  6  in.  and  8  in.  gates,     2,209  66  20  84 
Meter  well.  River  Rouge 189  08         189  08 

107  $  2,428  21 
Total  cost  442  gate  wells $11,076  76 
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Leaks  In  Mains  from  January  ist,  1900,  to  July  ist,  1901. 

Between  the  above  dates,  18  leaks  were  repaired  in  the 
mains  of  the  distribution  system,  as  follows: 


DATE. 


1900 

Feb.  27 

April  8 

April  24 

Maj  4 

May  6 

Sept.  12 

Sept.  12 

Sept.  16 

Sept.  27 

Oct.  9 

Nov.  8 

Nov.  4 

Dec.  11 

Dec.  21 

1901 

March  25 

April  19 

June  14 

June  14 


LOCATION. 


Bagg,  bet.  Brooklyn  and  Trumbull. . 

Dubois  and  Guoin 

Pumping  Station 

Dubois  and  Woodbridge 

Dubois  and  Woodbridge 

Congress  and  Mt.  Elliott 

Woodward  and  Duffleld 

Woodward  and  Winder 

Woodward  and  Duffleld 

Woodward,  near  High 

Twenty-seventh  and  Buchanan 

Twenty-seventh  and  Buchanan 

Jefferson  and  Holcomb 

Jefferson  and  Griswold 

Dubois  and  Maple 

River  Street,  Delray 

Front  of  No.  871  Bagg  Street 

Front  of  No.  880  Bagg  Street 


SIZE. 

COST. 

24-in.  main 

(127  30 

10-in.  *' 

31  04 

43-in.  " 

69  20 

6  in.  " 

30  46 

6-in.  *' 

17  66 

42-in.  '* 

850  90 

10  in.  *' 

41  17 

10  in.  " 

28  89 

10-in.  '* 

89  99 

10-in.  •* 

82  78 

80-in.  " 

284  81 

30-in.  '* 

174  40 

42in.  *' 

840  61 

16  in.  " 

10  19 

Sin.  " 

102  54 

8-in.  *' 

12  67 

24-in.  " 

78  94 

24-in.  ** 

114  16 

11,827  21 
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SUPPLEMENT. 


BOARD  OP   MANAGEMENT  OF  DETROIT  WATER  WORKS 


Board  of  Trustees  appointed  by  Common  Council,  February 
24tfa,  1852;  organized  March  1st,  1852. 

Shubael  Conant,  Chairman.         Edmund  A.  Brush. 
Henry  Ledyard.  Wm.  R.  Noyes. 

Jas.  A.  Van  Dyke. 

1853 

On  the  16th  of  May,  1858,  the  Board  of  Water  Commis- 
sioners of  the  City  of  Detroit  was  organized  under  an  act 
previously  approved  by  the  Common  Council  and  passed  by 
the  Legislature,  February  14th,  1853.  The  term  of  service 
was  determined  by  lot,  as  follows: 

Jas.  A.  Van  Dyke, for  3  years. 

Edmund  A.  Brush, for  4  years. 

Henry  Ledyard, for  5  years. 

Shubael  Con  ant, for  6  years. 

Wm.  R.  Noyes, for  V  years. 

Shubael  Conant  was  elected  President,  who,  finding  the 
duties  too  arduous,  resigned  July  30th,  and  Edmund  A.  Brush 
was  elected. 

1854 

Edmund  A.  Brush,  President.     Jas.  A.  Van  Dyke. 
Shubael  Conant.  Wm.  R.  Noyes. 

Henry  Ledyard. 
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1855. 

Edmund  A.  Brush,  President.     William  R.  Noyes. 

Henry  Ledyard.  James  A.  Van  Dyke,  died  May 

Shubael  Conant.  Sth. 

A.  D.  Fraser,  appointed  to  fill  vacancy. 

1856. 

Edmund  A.  Brush,  President.     Alexander    D.    Fraser,   re-ap- 
Shubael  Conant.  pointed  May  1st,  for  5  years. 

Wm.  R.  Noyes.  Henry  Ledyard. 

1857. 

Edmund  A.  Brush,  President,     Henry  Ledyard. 
re-appointed  May  1st,  for  5     Alexander  D,  Fraser. 
years.  William  R.  Noyes. 

Shubael  Conant. 

1858. 

Edmund  A.  Brush,  President.     Henry   Ledyard,  re-appointed 
Shubael  Conant.  May  1st,  for  5  years. 

Alexander  D.  Fraser.  Wm.  R.  Noyes. 

1859. 

Edmund  A.  Brush,  President..    Julius  D.  Morton,  appointed  for 
Alexander  D.  Fraser.  5  years, 

Wm.  R.  Noyes.  Henry    Ledyard,   vacated    by 

Shubael  Conant,  term  expired         raoval  from  city,  and 

May  Ist,  and  John    V.    Ruehle,    appointed 

May  1st  to  fill  vacancy. 

1860. 

Edmund  A.  Brush,  President.     William  R.  Noyes,  re-appoint- 
Alexander  D.  Fraser.  ed  May  Ist,  for  5  years. 

Julius  D.  Morton.  John  V.  Ruehle. 
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1861. 

Edmund  A.  Brush,  President.    Jno.  Y.  Raehle,  resigned  Sept. 
Alexander  D.   Eraser,   re-ap-        16tfa,  and 
pointed  May  1st  for  5  years.     Ghauncey   Hurlbut   appointed 

to  fill  vacancy. 

1862. 

Edmand  A.  Brush,  President,     Wm.  R.  Noyes. 
re-appointed  May  1st,  for  5     Julius  D.  Morton, 
years.  Ghauncey  Hurlbut. 

Alexander  D.  Frazer. 

1863. 

Edmund  A.  Brush,  President.  Ghauncey   Hurlbut,   term   ex- 
Alexander  D.  Frazer.  pired  May  1st,  and 
Wm.  R.  Noyes.  Stanley  G.  Wight,  appointed 
Jjalius  D.  Morton.  for  5  years. 

1864. 

Edmund  A.  Brush,  President.     Julius    D.   Morton,   term   ex- 
Alexander  D.  Frazer.  pired  May  1st. 
Wm.  R  Noyes.                             Stanley  G.  Wight. 

1865. 

Edmund  A.  Brush,  President.  Stanley  G.  Wight. 

Wm.  R.  Noyes,  resigned  Jan.  Julius  D.  Morton,  re-appointed 

10,  and    Jacob   S.   Farrand  for  5   years  from  May  1st, 

appointed    to   fill   vacancy,  1864.     Died  Feb.  1865,  and 

Term  expired  May  Ist.    Re-  Jno.  Owen  appointed    to    fill 

appointed  for  5  years.  vacancy. 

Alexander  D.  Frazer. 

1866. 

Edmund  A.  Brush,  President.     Stanley  G.  Wight. 
Alexander  D.    Fraser,    re-ap-     Jacob  S.  Farrand. 
pointed  May  1,  for  5  years,     Jno.  Owen. 
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1867. 

Edmund  A.  Brash,  PresideDt,  Jacob  S.  Farrand. 

re-appointed   May  1,  for  5  Jno.  Owen. 

years.  Stanley  G.  Wight. 
Alexander  D.  Fraser. 

1868. 

*£dmand  A.  Brush,  President.  Jacob  S.  Farrand. 
Stanley  G.Wight,  term  expired     John  Owen. 

May  1,  and  Caleb  Van  Husan. 

Chauncey  Hurlbut    appointed 

for  5  years. 

*EdinuDd  A.  Brush  resigned  January  28,  and  Caleb  Van  Husan  appointed  to  fill 
vacancy,  and  Alexander  D.  Fraser  elected  President. 

1869. 

» 

Alexander  D. Fraser,  President.  Jacob  S.  Farrand. 
John  Owen,  re-appointed  May    Caleb  Van  Husan. 
]',  for  5  years.  Chauncey  Hurlbut. 

1870. 

Alex.  D.  Fraser,  President.         Jno.  Owen. 
Jacob  S.  Farrand,  re-appoint-     Caleb  Van  Husan. 
ed  May  1,  for  5  years.  Chauncey  Hurlbut. 

1871. 

*Alex.  D.  Fraser,  President,  Caleb  Van  Husan. 
Jacobs.  Farrand.  Chauncey  Hurlbut. 

John  Owen. 

*Term  expired  May  1,  and  Samuel  F.  Hodge  appointed  for  5  years.    Jacob  S. 
Farrand  elected  President. 

1872. 

Jacob  S.  Farrand,  President.       *Caleb  Van  Husan. 
Jno.  Owen.  Samuel  F.  Hodge. 

Chauncey  Hurlbut. 

*Term  expired  May  1st,  and  Elija  Smith  appointed  for  5  years. 
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1873. 

tChaunoey  Hurlbut,  President.  Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

*Term  expired  and  re>appointed.    Elected  Preeident,  May,  1878. 

1874. 

Cbauncey  Hurlbat,  President.     Jacob  S.  Farrand. 
♦Jno.  Owen,  Samuel  F.  Hodge. 

Elija  Smith. 

*Term  expired  and  re.appointed. 

1875. 

Chaancey  Hurlbut,  President.     *Jacob  S.  Farrand, 
Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

*Term  expired  and  re-appointed. 

1876. 

Chauncey  Hurlbut,  President.    Jacob  S.  Farrand. 
Jno.  Owen.  *Samuel  F.  Hodge. 

Elija  Smith. 

♦Term'expired  and>«-appointed. 

1877. 

Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

♦Michael  Martz. 

*EliJa  Smith's  term  expired  and  Michael  Martz  appointed  to  fill  vacancy. 

1878. 

•Chauncey  Hurlbut,  President.    Jacob  S.  Farrand. 
Jno.  Owen,  Samuel  F.  Hodge. 

Michael  Martz. 

Term  expired  and  re-appointed. 
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1879. 

ChauDcey  Hurlbat,  President.     Jacob  S.  Farrand. 
Michael  Martz.  *JaB.  Beatty. 

*Jno.  Pridgeon. 

*Jno.  Owen^g  term  expired  and  John  Pridgeon  appointed  to  fill  vacancy.    Samuel 
F.  Hodge  resigned  and  Jas.  Beatty  appointed  to  fill  vacancy. 

1880. 

Cbauncey  Hurlbut,  President.     *Jacob  S.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

*Term  expired  and  re-appointed. 

1881. 

Chaancey  Hurlbut,  President.     Jacob  S.  Farrand. 
Michael  Martz.  '^'Jas.  Beatty. 

Jno.  Pridgeon. 

*Term  expired  and  re-appointed. 

1882. 

Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
♦Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

*Term  expired  and  re-appointed. 

ft 

1883. 

*Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

♦Term  expired  and  re-appointed. 

1884. 

Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

*Jno.  Pridgeon. 

*Term  expired,  and  Marshall  H.  Godfrey  appointed 
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1885. 

*Jaoob  S.  Farrand,  President.     Michael  Martz. 
Marshall  H.  Godfrey.  *Edwin  F.  Conely. 

*Samnel  G.  Gaskey. 

*Ja8.  Beatty  died  and  Edwin  F.  Oonely  appointed  to  fill  vaeancy. 
*ohauncey  Hurlbut  died  and  Samuel  O.  Caskey  appointed  to  fill  racancy. 
*Jacob  S.  Farrand's  term  expired  and  re-appointed. 


1886. 

Jacob  S.  Farrand,  President.       Michael  Martz. 
Marshall  H.  Godfrey.  *Jno.  Pridgeon. 

Samuel  G.  Caskey. 

*Edwin  F.  Conely^s  term  expired  and  Jno.  Pridgeon  appointed  to  fill  vacancy. 


1887. 

Jacob  S.  Farrand,  President.       Jno.  Pridgeon. 
Marshall  H.  Godfrey.  Samuel  G.  Caskey. 

*Joseph  Nagel. 

^Michael  Martz  term  expired  and  Joseph  Nagel  appointed  to  fill  vacancy. 


1888. 

Jacob  S.  Farrand,  President.       Jno.  Pridgeon. 
Marshall  H.  Godfrey.  *Samuel  G.  Caskey. 

Joseph.  Nagel. 

♦Term  expired  and  re-appointed. 

1889. 

Jacob  S.  Farrand,  President.        Jno.  Pridgeon. 
Samuel  G.  Caskey.  Jos.  Nagel. 

*Augu8t  Goebel. 

*MarshaU  H.  Godfrey  resigned  January  1,  1889.    August  Goebel  appointed  to  fill 
vacancy.    Term  expired  May  1st,  and  re-appointed. 


/ 
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1890. 

Jno.  Pridgeon,  President.  August  Goebel. 

Joseph  Nagel.  *Henry  M.  Duffield. 

Samuel  G.  Caskey. 

fJaoob  8.  Farrand^s  term  expired,  and  Col.  Duffleld  was  appointed  to  fill  vacancy 
July  0th,  1890;  John  Pridgeon  resigned  as  President  of  the  Board,  on  account  of  ill- 
health,  and  Henry  M.  Duffield  was  elected  to  fill  vacancy. 

1891. 

Henry  M.  Duffield,  President.      *Jno.  Pridgeon. 
August  Goebel.  Samuel  G.  Caskey. 

Joseph  L.  Hudson. 

*John  Pridgeon's  term  expii;pd  May  Ist,  and  Frank  E.  Kirby  was  appointed  for  a 
term  of  5  years. 

1892. 

Samuel  G.  Caskey,  President.      Henry  M.  Duffield. 
August  Goebel.  Joseph  L.  Hudson. 

Frank  E.  Kirby. 

1893. 

August  Goebel,  President.  Samuel  G.  Caskey. 

Prank  E.  Kirby.  Henry  M.  Duffield, 

Joseph  L.  Hudson. 

1894. 

Henry  M.  Duffield,  President.     Frank  E.  Kirby, 
Albert  L.  Stephens,  De  Witt  H.  Moreland. 

Edward  W.  Pendleton. 

A.  L.  Stephens  appointed  to  succeed  J.  L.  Hudson. 
D.  W.  H.  Moreland  appointed  to  succeed  S.  G.  Caskey. 
Clarence  A.  Black  appointed  to  succeed  August  Goebel. 
C.  A.  Black  resigned  and  E.  W.  Pendleton  appointed  to  succeed  him  from  Dec,  1. 

1895. 

Frank  E.  Kirby,  President.         Albert  L.  Stephens. 
DeWitt  H.  Moreland.  Edward  W.  Pendleton. 

Darius  D.  Thorp, 
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1896. 

Albert  L.  Stephens,  President.    John  P.  Haokestein. 
Edward  W.  Pendleton.  Darius  D.  Thorp. 

John  W.  McGrath. 

D.  W.  H.  Moreland  resUrned  to  accept  Oommissionerahip  on  Board  of  Public 
Works,  and  J.  P.  Huckesteln  was  appointed  to  fill  Tacancy. 

Frank  E.  Klrby^s  term  expired  and  J.  W.  McGrath  was  appointed  to  succeed  him. 

1897. 

Edward  W.  Pendleton,  Presi-    James  W.  Millen. 

dent.  John  W.  McGrath. 

Darius  D.  Thorp.  August  Goebel. 

August  Ooebel,  appointed  to  succeed  ▲.  L.  Stephens.    Resigned  January  1, 1808, 
and  Joseph  J.  Noeker  was  appointed  to  fill  vacancy. 

John  P.  Huckestein  resigned  and  James  W.  Biillen  was  appointed  to  fill  vacancy 

1898. 

Edward  W.  Pendleton,  Presi-    John  W.  McGrath, 

dent.  Darius  D.  Thorp. 

Joseph  J.  Noeker.  James  Meathe. 

1899. 

Darius  D.  Thorp,  President.       Joseph  J.  Noeker: 
John  W.  McGrath.  *Jame8  Meathe. 

Edward  W.  Pendleton. 

*James  Meathe  died  September  21st,  1899,  and  Benjamin  Guiney  was  appointed  to 
fill  vacancy. 

1900. 

John  W.  McGrath,  President.  *Benjamin  Guiney. 
Joseph  J.  Noeker.  Edward  W.  Pendleton. 

Darius  D.  Thorp, 

Benjamin  Ouiney  resigned,  and  John  Zynda  was  appointed  to  fill  vacancy. 

1901. 

Joseph  J.  Noeker,  President.       Edward  W.  Pendleton. 
John  Zynda.  Darius  D.  Thorp. 

Joseph  J.  Crowley. 
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Ways  and  Means Commissioners  PENDLETON,  NOEKER. 

Extension  and  Constbuction,  Commissioners  McGRATH,  GUINEY. 

Pumping  Works Commissioners  NOEKER,  McGRATH. 

Supplies Commissioners  GUINEY,  PENDLETON. 

The  President  is  ex-officio  member  of  each  committee. 
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Civil  Engineer C.  W.  HUBBELL. 
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Receiving  Clerk GEORGE  E.  KUNZE. 

Cashier H.  J.  A.  LETEKER, 

Assistant  Cashier S.  G,  ROOD. 

Meter  Clerk FRED.  H.  HUTAFF. 

Bookkeeper ARTHUR  V.  POTTER. 
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FRANK  PETZ. 
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To  the  Honorable  the  Common  Cauncil  of  the  City  of  Detroit 

The  Board  of  Water  Commissioners  of  the  City  of  De 
troit,  in  compliance  with  law,  respectfully  submits  its  annua 
report  for  the  year  ending  December  31,  1899. 

The  financial  transactions,  work  of  construction  and  th 
details  of  pumping  water,  are  fully  set  forth  in  the  report 
of  the  various  heads  of  departments  herewith  transmitted 
and  to  which  you  are  respectfully  referred. 

Since  our  last  report,  a  member  of  the  Board,  Jame 
Meathe,  has  died.  Resolutions  expressing  regret  and  a  higl 
appreciation  of  his  merits  were  placed  upon  the  records  o 
this  department. 

The  total  receipts  for  the  year  were  $303,910.42,  o 
which  the  sum  of  $257,411.97  was  received  from  water  rates 
The  total  expenditures  for  the  year  were  $347,328.77,  o 
which  the  sum  of  $157,158.06  was  expended  for  construe 
tion,  $119,946.32  for  operation  and  maintenance,  $66,969.1] 
for  interest,  and  $3,255.24  under  the  Hurlbut  will. 

The  total  number  of  families  on  the  assessment  roll 
July  I,  1899,  was  58,931.  There  were  but  174  families  ii 
the  city  unsupplied. 
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Arrangements  were  made  to  refund  $100,000  of  bonds 
which  became  due  September  i,  and  the  bonded  indebtedness 
of  the  Board  remains  the  same  as  at  the  beginning  of  the 
year.    The  amount  is  $1,033,000. 

The  total  pipeage  of  the  distribution  system  December 
31,  1899,  was  560  miles  and  1,957  feet,  of  which  7  miles  and 
1,878  feet  were  laid  during  the  year. 

The  quantity  of  water  pumped  during  the  year  was 
16,348,062,701  gallons,  the  largest  quantity  that  has  been 
pumped  in  any  year  in  the  history  of  the  Board,  and  an 
increase  over  the  previous  year  of  2,069,380,643  gallons. 
The  average  delivered  daily  was  44,789,21-2  gallons. 

Four  water  tube  boilers  were  contracted  for  the  past 
year,  to  take  the  place  of  the  four  old  marine  boilers  in  the 
east  end  of  boiler  room,  and  at  a  cost  of  $13,977.00.  They 
are  now  in  place  and  will  soon  be  in  commission. 

The  care  of  the  Hurlbut  Memorial  Library  has  been 
placed  in  the  hands  of  the  Detroit  Library  Commission,  who 
have  established  there  a  branch  of  the  public  library.  The 
attractive  features  of  the  Water  Works  Park,  and  the  large 
increase  of  population  in  its  vicinity,  has  made  this  a  most 
favorable  opportunity  for  the  introduction  of  branch  libra- 
ries in  our  city.     This  library  is  being  largely  patronized. 

During  the  past  two  years  there  has  been  expended,  for 
permanent  improvements  at  the  Water  Works  Park,  the 
sum  of  $43,324.82,  as  follows:  Hurlbut  Memorial  Library 
Building,  $9,174.65;  lavatories  on  west  side  of  grounds, 
$3>073.46;  lavatories  in  gateway,  $1,470.80;  greenhouse, 
$5,759.61;  electric  light  conduits,  cables  and  wiring,  $3,- 
069.37;  sewage,  drainage  and  sprinkling  system,  $6,671.17; 
conduit  between  engines  2  and  3,  $2,123.36;  foot  and  carriage 
bridges,  $4,426.00;  underpinning  engine  No.  2,  $287.96. 

The  rapid  growth  of  the  city  and  the  additional  burdens 
placed  on  the  pumping  department,  make  a  necessity  for  the 
enlargement  and  extension  of  the  system  to  meet  these  de- 
mands, especially    for    sufficiently   supplying   the   northern 
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portion  of  the  city.  It  is  necessary  that  the  construction  of 
high  pressure  system  should  be  immediately  commenced 
supply  this  section.  To  complete  this  work  will  necessari 
take  several  years.  A  large  expense  must  be  incurred  in  tl 
construction  of  necessary  mains,  addition  to  pumping  hou 
and  engines.  As  this  will  require  a  larger  amount  of  mon( 
than  the  Board  will  receive  from  its  ordinary  resources, 
is  the  intention  to  request  the  Legislature,  at  its  next  sessio 
to  authorize  the  issue  of  sufficient  amount  of  bonds  to  cov 
such  portion  of  the  expense  of  construction  as  may  be  ne 
essary. 

In  carrying  out  these  necessary  extensions,  we  sha 
earnestly  endeavor  that  all  our  expenditures  and  methoc 
shall  be  economical  and  judicious. 

All  of  which  is  respectfully  submitted. 

DARIUS  D.  THORP, 
JOHN  W.  McGRATH, 
JOSEPH  J.  NOEKER, 
BENJAMIN  GUINEY, 
EDWARD  W.  PENDLETON, 

Board  of  Water  Commissioners  of  the  City  of  Detroit. 
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Percentage  AceoTint. — 

Labor $    4,897  70 

$    4,897  70 

Total  operation  and  maintenance $119,946  32 

Hurlbut  Fund  Account. — 

Labor  $  1,507  00 

Library 1,071  73 

Tools  and  repairs 213  73 

Librarians 157  50 

Repairing  gate 80  45 

Sod 50  00 

Paint,  oils,  etc 35  06 

Lumber 34  07 

Flower  pots 20  55 

Plants 9  00 

Horseshoeing 8  15 

Subscriptions  to  papers 8  00 

^    3,255  24 

Interest  Account. — 

Interest  paid  $  66,969  15 

$  66,969  15 

Total  expenditures $347,328  77 

RECAPITULATION  OF  EXPENDITURES. 

Construction  expenses  $157,158  06 

Operation  and  maintenance 119,946  32 

Hurlbut  fund 3,255  24 

Interest 66.969  15 

Total  expenditures  $347,328  77 

The  total  receipts  of  the  Receiving  Clerk  from  January 
I,  1899,  to  January  i,  1900,  were  as  follows: 

January  $  51,341  30 

February 8,117  07 

Marcto 11,567  93 

Apnl  43,101  28 

May 10,477  96 

June 19,482  42 

July *. 58,252  28 

August 9,193  98 

September 17,333  25. 
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Octaber '..  .$  54,333  29 

November  10.938  45 

December 9,771  21 

1303,910  42 

Cash  on  hand  January  1,  1899 3,209  10 

$307,119  52 

With  bank  deposits  as  follows: 

January $  49,326  11 

February  11,542  45 

Mareh 10,637  33 

April 40,586  23 

May 14,051  68 

June 18,257  59 

jTily ; 54,892  49 

August 13,673  17 

September  15,695  68 

October 51,912  33 

Norember  15,071  27 

December 8,591  55 

$304,237  88 

Cash  balance  January  1,  1900 2,881  64 

^$307,119  52 


/ 
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Cash  Statement,  Year,  1899. 

January  i,  1899.  Dr. 

Cash  on  hand $  3,209  10 

American  Exchange  National  Bank — 

Balance,  general  fund 19,784  61 

Balance,  sinking  fund 75,376  86 

Balance,  Hurlbnt  fund 2,737  66 

Balance,  secretary's  fund 1,000  00 

Receipts,   general $301,910  42 

Transfer  from  Hurlbut  fund, 

June  30,  1899 2,000  00 

$308,910  42 

$406,018  65 

January  1,  1900.  Or. 

Cash  on  hand $    2,881  64 

American  Exchange  National  Bank — 

Balance,  general  fiuid 11,780  57 

Checks  outstanding 1,732  68 

$  10,047  89 

Sinking  fund $  42,734  16 

Hurlbut  fund  26  19 

Secretary's  fund .$    1,334  00 

Checks  outstanding  334  00 

$    1,000  00 

Transfer  from  Hurlbut  fund,  June  30, 

1899 2,000  00 

Disbursements 347,328  77 

$406,018  65 


Thk  American  Exchange  National  Bank. 

Detroit,  January  2,  1900. 

H,  S.  Starkey,  Seeretary  Board  of  Water  Commissioners,  Detroit, 
Mich, : 

Dear  Sir  —  This  is  to  certify  that  the  amount  of  your 
General  Account  balance  in  this  bank  at  close  of  business 
December  31,  1899,  was  $11,780.57;  Sinking  Fund  was 
$42,734.16;  Hurlbut  Fund,  $26.19. 

Yours  truly, 

HAMILTON   DEY, 

Cashier. 
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The  following  table  is  the  report  of  the  assessment  for  the 
year  commencing  July  i,  1899. 

ASSESSMENT  1899-1900. 
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As  shown  in  this  table,  July  i,  1899,  ^^^^^  were  59,10. 
families  in  the  City  of  Detroit.  Using  the  same  average  pe 
family  as  in  previous  years,  5.14,  the  population  of  the  cit] 
at  that  time  was  303,800,  an  increase  over  July  i,  1898,  0 
12,619. 

The  average  used  was  obtained  by  taking  the  popula 
tion  as  shown  by  the  United  States  Census  of  1860-70-& 
and  90,  and  dividing  by  the  number  of  families  on  Assess 
ors'  books  for  those  years,  as  follows: 

Population  No.  of  families 

Years.  per  census.  assessed.  Averagre. 

1860 45,619  8,973  5.08 

1870 79,757  14,717  5.42 

1880 116,340  22,423  5.18 

1890 205,876  42,059  4.80 

Making  the  general  average  5.14. 

The  following  table  shows  the  receipts  for  water  rate 
during  the  year,  arranged  by  districts,  and  giving  the  amour 
collected  upon  each  annual  assessment:  ' 
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Water  Works  Bonds. 

The  following  table  shows  the  whole  hivStory  of  the  bond( 
indebtedness  of  the  Board,  in  which  it  will  be  seen  that  tl 
total  amount  of  bonds  issued  is  $i  ,950,000,  of  which  $917, oc 
have  been  redeemed,  leaving  outstanding  $1,033,000.  ( 
these  $100,000  became  due,  and  by  arrangement,  paymei 
thereof  was  deferred  to  February  ist,  1900. 


No.  OF 
Issue. 


1st 
(( 

(( 

2nd 

(( 

(( 

3rd 

i( 

4th 
5th 
6th 

7th 


Act 

OF 


1853 

(( 

(( 

1855 
(( 

(t 

1857 
(t 

1869 
(( 

(( 

1873 
1869 
1873 


Issued. 


Aug.   1,1853 


(( 


Aug.    1 
June  12, 

Aug.   1 

Aug.   1 

Feb. 

Aug. 

Aug. 

Feb. 

Aug. 


June  1 
June  1 
Sept.  1 
April  1 
Dec.  1 
Jan.  10. 


1855 
1856 

1858 
1867 
1870 
1872 
1878 
1874 
1874 

(C 

1876 
1876 
1880 
1881 
1881 
1895 


Payable. 

Aug.  1, 

1888 

Aug.  1, 

1878 

Aug.  1, 

1873 

Aug.  1, 

1890 

Aug.  1, 

1885 

Aug.  1, 

1880 

Aug.  1, 

1893 

Aug.  1, 

1887 

Feb.  1, 

1900 

Aug.  1, 

1902 

Aug.  1, 

1903 

Feb,  1, 

1904 

Aug.  1, 

1904 

it 

tt 

June  1, 

1905 

June  1, 

1906 

Sept.  1, 

1899 

Aprill, 

1897 

Dec.  1, 

1896 

Jan.  10, 

1 

1925 

Amount. 

$100,000 

100,000 

50,000 

100,000 

100,000 

50,000 

150,000 

100,000 

100,000 

50,000 

50,000 

50,000 

50,000 

200,000 

150,000 

200,000 

100,000 

100,000 

50,000 

100,000 

$1,950,000 


Rate 
of  In- 
terest. 

7cts. 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

6 

4 

4 

4 

4 

Redeemed. 


$100,000 
100,000 

50,000 
100,000 
100,000 

50,000 
150,000 
100,000 


9,000 
6,000 

1,000 
1,000 

100,000 
50,000 


$917,000 


OUT- 
STANDIN 


100,0( 
50,0( 

50,0( 
41,0( 
44,0( 
200,0( 
149,0( 
199,0( 
100,0( 


ioo,a 

$1,033,0( 
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The  amount  expended  for  the  Pumping  Works  to  January 
I  St,  1900,  is  as  follows  : 


ITEMS. 


Land 

Force  Mains 

Inlet  Pipe 

Dock,  Basin  and  Canal 

Conduits  and  Wells 

Engine,  Boiler  and  Coal 
Houses 

Stand  Pipe  and  Tower 

Pump  Wells 

Engines 

Boilers 

Engineer's  House 

Sewers 

Electric  Light  Plant 

Grounds,  Fences  and  Gate- 
way   

Inspection 

Miscellaneous 

Library,  Greenhouse  and 
Belvedere 

Totals 


Previously 
Expended. 


$38,331  44 
624,058  03 

91,417  84 
148,291  60 

81,461  70 

217,531  71 

31,674  16 

54,221  56 

359,338  87 

76.769  66 

8,139  75 

6,666  25 

718  49 

145,014  47 

3,055  42 

14,326  53 

8,294  46 


$1,909,211  94 


1899. 


$5,885  56 
210  65 


268  70 


11,502  59 


2,062  70 

8,547  55 

5  80 

1,585  81 

26,295  09 


$56,364  45 


Total. 


$38,331  44 
624,058  03 

97,303  40 
148.503  26 

81,461  70 

217,800  41 

31,574  16 

54,221  56 

359,338  87 

88,273  25 

8,139  75 

6,666  25 

2,781  19 

153,562  02 

3,061  22 

15,912  34 

34,589  55 


$1,965,576  89 
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Estimated  Valuation  of  the  Works. 

Real  estate $   441,871  75 

Buildings,   docks,  (basins,   conduits,   engines,   etc.,   at 

pumping  station   1,710,059  13 

Water  pipe  in  use 3,712,353  82 

Meters  in  use 100,204  74 

Office  furniture  and  fixtures 16,000  00 

Tools  and  materials  on  hand: 

In  oflace  of  Supt.  of  Construction , 140  00 

In  oflace  of  Civil  Engineer 19,293  09 

In  Inspection  Department 81  00 

In  Meter  Department 2,472  68 

In  Pumping  Works  Department 19,450  44 

In  Hurlbut  Fund  Department 1,459  80 

At  storage  grounds 37,717  82 

Total $6,061,110  27 

All  of  which  is  respectfully  submitted. 

H.  S.  STARKEY, 

Secretary. 


REPORT  OF  THE  GENERAL  MANAGER. 


Detroit,  January  3,  19CX). 
To  the  Board  of  Water  Commissioners  of  the  City  of  Detroit: 

Gentlemen — I  respectfully  submit  a  report  of  the  gen- 
eral operations  of  the  Works  for  the  year  ending  December 
31,  1899. 

Storage  Grounds. 

A  much  needed  improvement  was  made  in  replacing 
the  old  cobble  stone  pavement  in  the  yard  by  a  brick  pave- 
ment, not  only  vastly  improving  the  apypearance  of  the  yard 
and  enabling  it  to  'be  more  easily  kept  in  a  cleanly  condition, 
but  also  adding  to  the  safety  of  the  teams  and  drivers,  sev- 
eral accidents  having  occurred  on  account  of  the  condition 
of  the  old  pavement.  In  connection  with  the  paving,  a  sys- 
tem of  drainage  was  instituted  which  will  keep  the  grounds 
in  a  good  condition. 

The  construction  of  a  wagon  wash  shed  was  commenced 
and  upon  completion  the  wagons  can  be  cared  for  with  a 
great  saving  of  time  and  labor. 

Pumping  Works. 

Four  new  boilers  were  contracted  for  during  the  year, 
and  are  nearing  completion.  These  are  vertical  safety  water 
tube  steam  boilers  of  225  horse-power  capacity  each,  set  in 
two  batteries,  of  two  boilers  to  each  battery,  and  equipped 
with  the  Murphy  smokeless  furnaces.     The  water  heating 
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surface  of  each  bodler  is  2,466  square  feet,  and  when  using 
the  class  of  coal  now  in  use  at  the  pumping  station,  the 
boilers  are  guaranteed  to  evaporate,  from  and  at  212  degrees 
Fahr.,  ten  pounds  of  water  per  pound  of  coal,  and  this 
evaporation  to  hold  when  each  boiler  is  developing  225 
horsepower.  These  boilers  are  located  in  the  east  room, 
and  replace  the  four  old  marine  boilers. 

September  4,  shaft  of  Engine  No.  i  broke  and  was  re- 
placed by  Samuel  F.  Hodge  &  Co.,  at  a  cost  of  $1,240.00. 

A  conduit  was  built  connecting  Engines  Nos.  2  and  3, 
and  a  sixty-inch  valve,  to  control  same,  has  been  placed. 

It  became  necessary  to  repair  Inlet  Pipe  No.  2,  and  a 
contract  was  entered  into  with  John  S.  Quinn  &  Co.  for  the 
taking  up,  repairing,  cleaning,  painting  and  relaying  of  sev- 
enteen lengths  near  the  shore  end  of  pipe  in  the  Dietroit 
River.  This  inlet  pipe  is  six  feet  in  diameter,  built  of  boiler 
iron,  three-eighths  of  an  inch  thick  and  riveted  in  sections 
twenty-six  and  one-half  feet  long,  weighing  about  four  and 
one-half  tons  each.  The  sections  are  joined  by  cone  joints, 
which  are  drawn  together  with  bolts.  Seventeen  lengths 
were  taken  up,  removed  to  the  bank,  cleaned,  repaired  and 
painted.  The  pipes  were  then  relaid  to  grade  and  fastened 
down  with  piles  and  cross  timbers.  A  diver  was  also  em- 
ployed to  examine  Inlet  Pipes  Nos.  i  and  3,  and  all  are  no\r 
in  good  condition. 

The  steamer  Milton  D.  Ward,  which  was  for  so  long  an 
eye-sore,  and  which  interfered  with  the  completion  of  the 
sewer  outlet,  has  been  removed  by  the  city,  under  orders  of 
the  court,  and  the  sewer  completed. 

The  Hurlbut  M^emorial  Library,  Greenhouse  and  the 
improvements  at  end  of  canal,  have  been  completed.     » 

The  library  has  been  placed  under  the  management  of 
the  Public  Library  Commission  as  a  branch  of  the  Detroit 
Public  Library,  and  has  already  'become  a  great  convenience 
to  the  people  living  in  that  section  of  the  city.  It  is  open  to 
the  public  from  nine  a.  m.  to  nine  p.  m. 
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The  lavatories  have  been  Lompleted,  both  on  the 
grounds  and  in  the  Hurlbut  Memorial  Gate.  A  portion  of 
the  park,  southwest  of  the  engine  house,  has  been  reg^ded 
and  sodded,  adding  materially  to  the  appearance  of  the 
grounds. 

A  considerable  amount  of  repairs  was  made  to  the  dock, 
making  it  safe  for  the  present,  but  in  a  few  years  it  will  re- 
quire entire  replanking. 

Water  Rates. 

No  change  was  made  during  the  year  in  the  rates  for 
unmetered  water.  June  30,  1899,  meter  rates  were  adopted 
as  follows :  Monthly  rate,  first  10,000  gallons  at  five  cents 
per  thousand;  all  over  10,000  gallons,  at  one  and  three- 
fourths  cents  per  thousand  gallons;  minimum  rate,  fifty 
cents  per  month.     These  rates  are  payable  quarterly. 
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Economy  of  Waste. 

HISTORICAL. 


YBAH8. 

FiKiLna 

■Water  PUMPED. 

Total  Quantity. 

P«B  PAlilLT. 

'4,'383 
4,619 
5.382 
5,700 
6.189 
6,474 
6,794 
6,750 
7,138 
7,275 
7,699 
7,993 
8,351 
9,089 
10,343 
11,544 
13,774 
13,722 
14,896 
16,035 
17,019 
18,853 
19,606  ■ 
20.102 
30,345 
20.603 
31,341 
32,465 
33.749 
2d,443 
37,415 
39,434 
30,533 
31.948 
34,486 
36.863 
39.158 
41,467 
43,933 
46.400 
49,817 
49,913 
51,436 
53,941 
54,945 
56,341 
.^,981 

236,840,375 

308,531,743 

376,265,126 

543,807,364 

602,134.306 

697.190,538 

718,091,207 

783,113,587 

870.036,451 

895.139,433 

094.946,829 

1,035,798,043 

1,019.390,256 

1,049,614,887 

1.196,817,933 

],435,535,330 

1,666,545,135 

1,946,810,325 

1,866,060,068 

3,300,150,605 

3,783.393,578 

3,198,398,948 

3,389,873.635 

4,207,454.260 

4,065.134,470 

4,313,289,790 

4,345,743,330 

6.139.699.110 

6,563.865.810 

6,643,127.968 

6,384,000.743 

7.379,827,788 

8,510,614,140 

9,970,829,580 

10,576,671.254 

13,168.859.808 

14,880,166.670 

18.875.334,453 

12,130,944,632 

13,067,301,336 

13,276,613.483 

13,877.977,208 

13,649.779,605 

14,698,461,964 

13,354,369.371 

13.928,821,326 

14,378.683,058 

16,848,062,701 

81,460 

1870 

186.000 

1887 

381,860 

285,818 

353.483 

277.410 
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The  increase  in  consumption  was  lar-^ely  due  to  the 
flushing  of  the  system  which  has  been  carried  on  during"  the 
year,  and  to  the  unusually  severe  weather  during  the  spring. 
The  average  daily  pumpage  in  February  was  55,564,681  gal- 
lons. The  highest  daily  average  was  on  February  13,  when 
the  pumpage  was  80,602,380  gallons. 
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Pipeag:e  System. 

You  are  respectfully  referred  to  the  report  of  the  Super- 
intendent of  Construction  for  a  detailed  report  of  the  work 
done  in  this  department  during  the  year. 

The  total  mileage  of  the  distributing  system  January  i, 
1900,  was  560  miles  and  1,957  feet,  of  which  seven  miles  and 
1,878  feet  were  laid  during  the  year.  Five  miles  and  1,298 
feet  were  laid  in  the  city,  3,465  feet  were  laid  in  the  Village 
of  Highland  Park,  6,448  feet  in  the  Village  of  Grosse  Pointe 
and  534  feet  in  Hamtramck,  making  a  total  laid  outside  the 
city  of  2  miles  and  580  feet,  the  entire  cost  of  which  was 
paid  by  said  villages ;  852  feet  of  pipe  were  replaced  by  pipe 
of  larger  size. 

All  of  which  is  respectfully  submitted. 

MARSHALL    H.  GODFREY, 

General  Manager^ 


REPORT  OF  THE  CIVIL  ENGINEER. 


Detroit,  January  31,  ipcx). 

To  the  Ho7iorable  Board  of  Water  Commissioners  of  the  City 
of  Detroit: 

Gentlemen — In  compliance  with  the  regulations,  the  fol- 
lowing annual  report  of  the  work  performed  by  the  Engi- 
neering Department  for  the  year  of  1899  is  herewith  respect- 
fully submitted: 

Distribution  System. 

Plate  No.  I  is  a  self-explanatory  mLp  of  the  distribution 
system.  The  proposed  high  service  district,  in  which  the 
pressure  is  at  present  too  low  for  the  best  domestic,  manu- 
facturing and  fire  service,  is  shown  in  red. 

The  necessary  construction  to  remedy  this  defect  has 
already  been  commenced,  in  accordance  with  the  recom- 
mendations printed  in  last  year's  Annual.  The  undue  strain 
on  our  old  low  pressure  engines  in  attempting  to  supply  the 
high  territory  indicated,  was  forcibly  emphasized  in  Septem- 
ber, when  the  main  shaft  of  No.  i  Engine,  fourteen  inches  in 
diameter,  broke  square  off  in  the  main  journal.  Fortunately, 
this  accident  occurred  after  the  period  of  maximum  summer 
consumption,  instead  of  before. 

The  general  flushing  of  the  distribution  system  this  year 
was  much  more  thorough  than  that  of  a  year  ago.     At  that 
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time  there  were  only  19  large  blow-off  connections,  and  the 
flushing  was  confined  principally  to  the  large  pipes. 

During  the  past  year,  however,  18  additional  connec- 
tions were  made  to  the  sewers,  in  such  a  way  that  practically 
every  block  of  pipe  in  the  city  can  be  flushed,  except  dead 
ends,  which  have  to  be  cared  for  independently,  as  heretofore. 

Gates  were  opened  or  closed  in  such  a  way  as  to  force 
the  water  through  each  section  of  pipe  flushed  at  a  velocity 
of  from  5  to  12  feet  per  second,  depending  on  the  size  of 
pipe  and  its  location.  The  large  mains  were  found  in  better 
condition  than  when  flushed  one  year  ago,  but  the  small 
lines  of  4-  and  6-inch  pipe,  many  of  which  had  never  been 
flushed  since  laying,  were  found  in  a  very  foul  condition. 
This  was  especially  true  of  the  central  and  northern  residence 
districts  on  both  sides  of  Woodward  avenue.  Tlie  work  be- 
gan on  November  2.y,  1899,  and  was  completed  January  29, 
1900. 

During  the  month  of  November  we  used  86,000,000 
gallons  of  water,  and  removed  from  the  pipes  on  the  east  side 
of  Woodward  avenue  967  cubic  yards  of  solid  material.  In 
January  we  used  56,000,000  gallons  of  water,  and  removed 
583  cubic  yards  of  material  from  the  pipes  west  of  Wood- 
ward avenue.  The  work  was  well  done,  and  our  pipe  I'nes 
have  never  been  as  free  from  deposits  of  sediment  as  they 
are  at  the  present  time.  For  details  of  the  cost  of  this  work 
see  report  of  Superintendent  of  Construction. 

No  cases  of  deterioration  of  our  cast  iron  mains  due  to 
electrolysis  have  been  found  during  the  year,  either  in  the 
pipes  themselves  or  in  the  lead  joints.  However,  the 
wrought  iron  pipes  of  the  Detroit  City  Gas  Co.  have  been 
very  seriously  damaged  in  many  places,  and  in  the  investiga- 
tions which  they  have  conducted,  our  mains  have  repeatedly 
been  found  quite  heavily  charged,  showing  that  all  the  condi- 
tions for  electrolytic  action  are  present  and  sure  to  cause 
trouble  in  time  unless  corrected.  In  the  fall  of  1896,  the 
electrical  conditions  of  our   system    were    investigated   and 
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local  remedies  applied.  However,  as  local  conditions  have 
evidently  changed  considerably  since  that  time,  a  second  and 
thorough  examination  is  advisable.  Competent  electrical 
engineers  sihould  be  employed  for  this  purpose. 


Pressures. 

A  table  showing  the  average  water  pressure  at  various 
points  throughout  the  city,  for  each  year  from  1894  to  1899 
inclusive,  has  been  compiled  from  our  records  and  is  given 
below.  The  pressure  at  each  point  was  observed  and 
recorded  once  an  hour,  both  night  and  day,  making  a  total 
of  8,760  readings  per  year.  The  pressure  here  given  is  in 
each  case  a  true  average  of  all  readings  taken.  The  gauges 
used  were  tested  two  or  three  times  each  year  and  the  proper 
corrections  applied  in  each  case.  In  designing  house  plumb- 
ing and  for  power  purposes,  it  is  necessary  to  know  the  ex- 
treme variations  in  pressure  that  are  likely  to  occur,  rather 
than  the  mean  result.  The  highest  and  lowest  pressure 
recorded  at  each  location  during  the  year  of  1899  ^s  therefore 
given.  In  selecting  these  extremes,  abnormal  results,  due  to 
accidents  or  blow-offs  have  been  rejected.  Th^e  loss  of  pres- 
sure due  to  friction  in  the  distribution  system  is  also  given 
for  each  year. 

The  last  two  columns  show  the  increase  in  frictional  loss 
for  1899  ^ver  1898,  in  pounds  and  in  percentages.  The 
largest  actual  increase  is  about  2^  pounds,  which  occurs  in 
the  southwestern  district,  near  Twentieth  street. 

The  most  rapid  rate  of  increase  in  friction  is  from  50  to 
75  per  cent,  in  the  eastern  portion  of  the  city  nearest  the 
pumping  station,  and  is  for  the  most  part  to  be  found  in 
the  42-inah  distributing  mains.  With  the  exception  of  En- 
gine No.  21,  the  rate  of  increase  in  friction  in  the  north- 
ern portion  of  the  city  is  about  the  same  as  in  the  central 
and   southwestern  portions,   and  ranges   from   15  per  cent 
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to  36  per  cent.  By  raising  th^  average  pressure  at  the 
pumping  station  about  one  pound,  the  pressures  in  the  north- 
em  portion  of  the  city  have  been  maintained  very  nearly  as 
high  as  during  1898.  Experiments  made  in  June  show  that 
the  increasing  friction  in  the  northern  portion  of  the  city  is 
due  to  an  actual  increase  in  consumption  in  that  district,  and 
that  no  farther  relief  can  be  obtained  by  closing  or  throttling 
additional  gates. 
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Consumption. 

The  daily  consumption  of  water,  mean  temperature  and 
rainfall  is  shown  on  Plate  No.  2.  The  cold  weather  in  Feb- 
ruary was  unusually  severe,  and  caused  the  largest  consump- 
tion of  water  in  the  history  of  the  Works.  For  five  days  the 
average  temperature  was  5  degrees  below  zero  and  the  max- 
imum range  from  9  degrees  above  to  13  degrees  below. 
During  this  period  of  five  days,  including  a  Sunday,  the 
average  daily  consumption  was  77,611,513  U.  S.  gallons. 
The  maximum  hourly  rate  occurred  from  9  to  10  a.  m.  Feb- 
ruary 13,  when  the  pumps  registered  3,658,392  gallons,  or 
at  the  rate  of  nearly  88,000,000  gallons  per  day  of  24  hours. 

All  four  engines  were  in  service  for  two  days,  leaving  no 
reserve  for  use  in  case  of  accident. 

The  average  number  of  gallons  pumped  daily  for  the 
year  is  44,789,213,  and  the  number  of  persons  actually  sup- 
plied, estimated  from  the  June  census  for  the  city,  and  from 
the  number  of  taps  for  Delray  and  Highland  Park,  is  306,- 
055,  which  gives  a  daily  consumption  of  146.3  gallons  per 
person.  No  correction  is  made  for  water  used  for  flushing 
purposes. 

Excluding  Delray  and  Highland  Park,  the  increased 
use  of  water  inside  the  city  limits,  metered  and  unmetered, 
is  as  follows : 

Total  water  metered  in  1899 3,425,487,986  gals. 

••  1898 2,792,842,400     ** 

Increased  use  of  metered  water 22.6  per  cent. 

Total  water  unmetered  in  1899 12,867,900,465  gals. 

'*  1898 11,470,788,658     " 

Increased  use  of  unmetered  water 12. 2  per  cent. 

As  the  capacity  of  the  meters  inside  the  city  limits  is 
practically  the  same  for  both  years  (see  Report  Superintend- 
ent of  Meters),  the  above  table  shows  conclusively  that  the 
cause  of  our  rapidly  increasing  consumption,  whatever  it  may 
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be,  affects  both  metered  and  unmetered  consumption  alike; 
in  fact,  the  metered  consumptioti  has  increased  much  more 
rapidly  than  the  unmetered. 

The  use  of  water  beyond  the  city  limits  has  become  con- 
siderable.    The  average  daily  for  the  year  is  as  follows: 

Metered 268,559 

Estimated  unmetered  (227  connections) 190.680 

Total 459,239  gals,  per  day. 

The  maximum  hourly  rate  of  consumption  is  about 
double  the  mean  daily  rate.  It  can  therefore  be  safely  said 
that  the  consumption  outside  the  city  limits  has  never  ex- 
ceeded the  rate  of  1,000,000  gallons  per  day  of  24  hours. 
This  is  a  comparatively  small  quantity,  but  in  view  of  the 
rapidly  increasing  city  consumption  and  the  near  approach 
to  the  limit  of  our  pumping  capacity,  no  considerable  exten- 
sions beyond  the  limits  should  be  made  at  the  present  time. 


Inspection. 

The  new  Detroit  Water  Works  gate,  designed  by  this 
department,  and  built  under  rigid  inspection,  has  been  sub- 
jected to  severe  tests,  both  in  the  shop  and  field,  and  has 
proved  in  every  way  satisfactory.  It  is  strong,  well  made, 
and  all  parts,  even  the  solid  wedge  discs,  are  absolutely  inter- 
changeable. The  wedges  are  water  tight  and  do  not  require 
hand  scraping.  We  now  have  on  hand  patterns  for  4,  6,  8, 
10  and  12-inch  sizes.  All  pipe  and  specials  purchased  during 
the  year  have  been  carefully  inspected  by  this  department. 
Also  one  5-foot  double-faced  sluice  gate. 

Late  in  the  fall  John  S.  Quinn  &  Co.  contracted  to  take 
up,  paint,  lower  and  relay  18  lengths  of  intake  pipe  No.  2 
near  the  shore  end  for  $5,300.00.  This  pipe  was  found  in 
very  bad  condition;  in  one  place  there  was  an  opening  of 
four  feet.  It  was  found  necessary  to  take  up  only  17  lengths 
of  pipe.     The  last  joint  at  the  shore  end  was  made  with  a 
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sleeve  six  feet  long.  This  work  was  carefully  inspected,  both 
during  progress  and  after  completion,  and  was  done  in  a  per- 
fectly satisfactory  and  workmanlike  manner,  the  net  cost 
being  $5,005.56. 

The  work  of  inspecting  the  condition  of  all  three  intake 
pipes  and  making  such  minor  repairs  as  were  required  was 
left  uncompleted  by  contractor  and  diver  Duff  Fecteau,  on 
account  of  the  lateness  of  the  season,  but  will  be  completed 
in  the  spring.  One  bad  break,  probably  caused  by  a  dredge 
dipper,  was  repaired,  a  number  of  leaking  joints  repacked, 
and  every  other  slat  removed  from  the  strainer  box  of  Intake 
No.  2.  The  estimated  cost  of  this  work  was  $1,500.00,  and 
the  cost  to  date  has  been  $972.00. 


Drafting:  Room. 

The  regular  force  in  the  drafting  room  has  remained  un- 
changed. Although  there  has  been  no  large  construction, 
the  routine  work  of  the  office  has  been  fully  as  heavy  as  ever 
before.  In  addition  to  keeping  all  atlases,  maps  and  inspec- 
tors' plats  posted  to  date,  498  drawings  were  made  or  cor- 
rected, and  5,139  blue  prints  were  taken.  Of  this  number, 
1,105  prints  were  retained  in  the  office  for  reference  or  filed 
in  the  vault  to  guard  against  loss  by  fire,  and  4,034  were  fur- 
nished for  construction  and  other  purposes.  We  have  the 
most  complete  set  of  drawings  in  the  city  of  the  underground- 
systems  of  Detroit,  and  there  is  considerable  demand  for 
them  from  gas,  telephone  and  other  companies  who  do  more 
or  less  work  in  the  streets  and  alleys.  During  the  year  we 
have  received  $238.63  for  blue  prints  sold. 

Few  connections  to  water  pipes  are  now  made  without 
someone,  usually  the  plumber,  obtaining  from  this  office  the 
location  of  the  main  in   the    street.     This    enables   him   to 
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make  an  estimate  of  the  cost  of  the  work  and  avoid  unneces- 
sary trenches,  saves  pavements,  lessens  obstructions  to 
traffic,  and  hence  danger,  and  saves  cost.  There  are  now 
few  places  in  the  city  that  the  pipe  is  not  fairly  well  located. 

All  of  which  is  very  respectfully  submitted. 

C.  W.  HUBBELL. 

Civil  Engineer. 


REPORT  OF  SUPERINTENDENT  OF  METERS  JND  INSPECTION, 


Detroit,  January  lo,  1900. 
To  the  Board  of  Water  Commissioners  : 

Gentlemen — In  compliance  with  the  rules  and  regulations 
of  your  honorable  body,  I  herewith  report  the  work  done  in 
the  Meter,  Inspection  and  Service  Cocks  Department  during 
the  year  1899. 

NUMBER  OP  METERS  PLACED  DURING   THE    YEAR,    AND 
TOTAL  NUMBER  IN  SERVICE  JANUARY  1,  1900. 
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METBB8  IN  STOCK. 


™a 

SIZES. 

Mln. 
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23 
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ToUl 

TUomaon 

^j 

Crown 

AggreEate 

' , 

» 

Valuation  of  meters  in  stock  January  1,  1900 |1,163  00 

ValuMion  of  material  on  hand  January  1,  1900 491  81 

Valuation  of  tools,  etc.,  January  1,  1900 488  37 

Valuation  of  horse,  wagons,  etc.,  January  1,  1900. 374  60 

Valuation  of  furniture,  fiiturea,  etc.,  January  1,  1900 105  00 

Total  valuation  of  slock  on  hand  January  1,  1900 $3,472  68 

Valuation  of  meters  in  service  January  1,  I9O0 $102,804  27 

Deduct  5  per  cent  (or  depreciation  in  value 5,140  30 

Deduct  for  meters  sold 36  40  6.178  60 


Id  amount  expended  during  tlia  year  for  meters  placed 2,579  07 

Total  valuation  of  meters  in  service  January  1,  1900. . .  .$100,204  74 
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The  work  in  the  Meter  Department  during  the  past 
year  has  been  conducted  along  the  same  lines  as  the  preced- 
ing year.  We  have  placed  244  meters,  and  removed  159, 
making. a  net  increase  of  85.  The  total  number  now  in  ser- 
vice is  5,555,  from  which  should  be  deducted  1,113,  that  be- 
ing the  number  transferred  to  the  assessment  roll,  and  from 
which  no  meter  rates  are  received,  thus  leaving  4,442  meters 
in  actual  service. 

The  greater  portion  of  the  meters  still  remain  on  the 
premises  of  those  who  were  transferred  to  the  assessment 
roll.  Where  we  have  occasion  to  use  a  f-inch  meter,  we 
remove  it  from  one  of  the  before-mentioned  premises. 

There  seems  to  be  no  question  but  what  the  meter  has 
a  restraining  influence  over  the  waste  of  water,  especially  so 
where  the  consumer  pays  by  meter  rates.  For  instance,  tak- 
ing 35  residences  that  are  metered  and  which  pay  by  assess- 
ment, we  find  their  consumption  for  the  past  year  was  6,762,- 
750  gallons,  a  daily  per  capita  consumption  of  106  gallon'^, 
while  these  same  places  when  paying  by  meter  ra/tes  con- 
sumed 2,907,700  gallons  in  the  same  length  of  time,  being 
a  daily  per  capita  consumption  of  45  gallons.  Again,  taking 
20  residences  in  another  part  of  the  city,  all  metered,  ten  of 
which  pay  by  assessment,  the  other  ten.  paying  by  meter, 
and  we  find  the  daily  per  capita  consumption  for  the  year  to 
be  84  gallons  and  39  gallons  respectively.  Notwithstanding 
the  meter's  restraining  influence,  the  consumption  of  those 
who  paid  by  assessment  was  over  double  of  those  paying  by 
meter  rates.  There  is  no  doubt  that  were  the  meters  removed 
from  those  who  pay  by  assessment,  their  consumption  would 
increase  very  materially,  as  we  have  found  some  individual 
cases  where  their  consumption  has  been  over  200  gallons  per 
capita  diaily .  The  foregoing  premises  are  suppHed  with  modern 
water  fixtures,  hose,  etc.,  and  on  such  premises  the  meter 
proves  that  from  40  to  60  gallons  per  capita  daily  is  all  that 
is  legitimately  required.  The  average  family  on  metered 
service,  not  having  more  than  one  hydrant  each,  seems  to 


44  FORTY-EIGHTH    ANKUAL   REPORT   OF   THE 

use  about  20  gallons  per  capita  daily,  and  yet  there  are  some 
that  use  120  gallons,  the  greater  portion  of  which  must 
necessarily  go  to  waste,  the  expense  of  which  is  borne  by  the 
owner  instead  of  the  Water  Department.  On  unmetered 
connections,  however,  which  are  in  a  large  majority,  the 
Water  Department  bears  the  expense  of  all  waste. 

The  record  for  high  consumption  on  a  metered  service 
was  broken  during  the  past  year  by  two  families  with  two 
sinks  and  two  closets,  having  a  daily  per  capita  consumption 
of  694  gallons,  being  another  instance  where  the  owner  suf- 
fered by  having  the  premises  metered. 

Every  time  the  meters  are  read  brings  to  light  more  or 
less  leaks,  and  many  of  them  are  of  large  proportions,  and 
which  would  seldom  be  discovered  were  it  not  for  the  meter. 
During  the  last  reading  we  discovered  one  where  the  con- 
sumption had  increased  gradually  from  450,000  gallons  per 
month  until  it  reached  2,325,000  gallons  per  month,  when 
the  owner  thought  it  time  to  remedy  the  defective  plumbing. 
The  leak  was  found  in  a  cast  iron  service  pipe  under  con- 
crete floor  in  basement,  the  water  finding  its  way  to  the  sewer 
without  coming  to  the  surface. 

The  per  capita  consumption  throughout  the  city  for  the 
past  year  was  147  gallons,  being  an  increase  of  23  gallons 
over  1897  and  14  gallons  over  1898.  Since  1888  the  con- 
sumption has  shown  a  per  capita  decrease  each  year  (with 
the  exception  of  1895)  until  1898.  Whether  the  fact  that  we 
stopped  metering  domestic  consumers  to  a  large  extent,  had 
anything  to  do  with  the  increased  consumption,  I  am-  not 
prepared  to  say,  but  the  two  years  that  we  placed  the  most 
meters  shows  the  greatest  decrease,  as  during  the  years  1896 
and  1897  there  were  placed  1,618  meters,  and  the  reduction 
was  15  gallons  per  capita,  while  in  the  years  1898  and  1899 
we  placed  162  meters  and  transferred  about  1,100  from  the 
meter  to  the  assessment  roll,  and  the  increased  per  capita  has 
been  23  gallons. 

Previous  to  last  year  we  had  deducted  ten  per  cent  each 
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year  for  depreciation  in  the  value  of  meters  in  service.  At 
that  time  we  reduced  it  to  five  per  cent,  and  now  by  examin- 
ing meters  that  have  been  in  service  ten  years  we  find  them 
to  all  appearances  as  good  as  ever.  We  have  two  6-inch 
meters  that  have  registered  348,222,000  and  282,613,500  gal- 
lons respectively  during  that  time,  and  with  the  exception 
of  a  portion  of  the  gear  in  one  of  them  being  replaced,  there 
has  been  no  expense  attached  to  their  care,  and  they  are  still 
in  excellent  condition  and  will  undoubtedly  give  good  ser- 
vice for  ten  years  more  without  any  material  expense  for 
repairs.  The  smaller  meters  show  the  same  relative  results, 
which  proves  that  we  were  justified  in  reducing  the  percent- 
age for  depreciation. 

Inspection. 

There  has  been  no  change  in  the  Inspection  Depart- 
ment during  the  past  year  so  far  as  the  duties  of  the  Inspec- 
tors are  concerned.  As  ther  city  increases  in  size  their  du- 
ties increase  accordingly.  And  it  has  been  necessary  at 
times  to  give  them  some  assistance,  especially  during  the 
time  in  which  the  assessments  are  being  made.  Some  of 
them  have  had  no  time  to  devote  to  the  inspection  of  leaks, 
while  others  have  been  able  to  inspect  their  wards  fairly  well, 
but  on  the  whole  we  are  falling  off  in  that  important  work, 
something  I  think  it  will  be  wise  to  remedy  eventually  by 
making  an  addition  to  the  present  force. 

The  following  will  show  a  portion  of  the  work  done  by 
the  Inspectors  during  the  past  year,  viz: 

New  connections  examined 1,695 

Extensions  examined 782 

Buildings  inspected 3  235 

Fixtures  inspected 6,303 

Let  on  new  connections 1,090 

Let  on  vacancy  and  non-payment 2,524 

Building  tax  notices 1,521 

Delinquents  notified 70,571 
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Shut  off  for  non-payment 743 

Shut  off  for  vacancy 2,081 

Inquiries  for  collectors 13,577 

Meters  read 21 ,626 

Meter  bills  delivered 18,288 

Leaks  reported '. 1,363 

Total 145,399 


Service  Cocks. 

Sixteen  hundred  and  thirty  nine  (1,639)  service  connec- 
tions were  made  during  the  past  year;  1,129  were  f-inch,  453 
i-inch,  24  2-inch,  6  3-inch,  17  4-inch  and  10  6-inch.  Twelve 
(12)  f-inch  and  7  i^nch  were  discontinued,  making  the  total 
number  of  service  connections  in  the  city  on  the  first  day  of 
January,  1900,  55,340. 

Of  the  10  6-inch  connections,  2  were  for  fire  protection, 
7  for  hydraulic  elevators  and  i  for  commercial  purposes.  Of 
the  17  4-inch  connections,  .9  were'  for  fire,  and  i  for  hydraulic 
elevator.  One  3-inch  was  also  put  in  for  fire  protection. 
The  balance  of  the  large  connections  were  for  commercial 
purposes,  many  of  them  being  reduced  in  size  after  entering 
premises,  and  all  that  are  in  use  have  meters  attached. 

Thirteen  (13)  2-inch  connections  were  made  at  Belle 
Isle  Park,  for  the  Board  of  Park  and  Boulevard  Commiis- 
sioners,  which  are  not  included  in  the  foregoing  figures. 

There  were  inserted  for  the  Village  of  Highland  Park 
7  f-inch  and  3  i-inch  connections,  making  the  total  number 
of  connections  in  said  village  58,  consisting  of  26  f-inch,  31 
I-inch  and  i  3-inch. 

The  total  quantity  of  water  consumed  in  the  village  for 
the  year  was  16,071,000  gallons,  as  against  14,997,000  gallons 
for  the  previous  year,  their  daily  per  capita  consumption  be- 
ing about  147  gallons. 

We  also  inserted  in  the  Village  of  Delray  43  f-inch  and 
3  I-inch  connections  previous  to  May  1st.     Since  that  time 
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they  have  done  their  own  tapping.  The  total  number  of 
taps  in  the  village  is  448,  consisting  of  393  |-inch,  46  i-inch, 
2  2-inch,  2  3-inch,  i  4-inch  and  4  6-inch.  Of  the  6-inch 
connections  i  is  not  in  use  and  shut  off,  2  are  reduced  to 
4-inch  inside  of  premises,  leaving  only  i  that  can  be  used  to 
its  full  capacity.  The  4-inch  connection  is  reduced  to  2-inch, 
the  2  3-inch  to  i^-inch  and  the  2  2-inch  to  i-inch  inside  of 
the  premises. 

The  total  consumption  in  the  village  from  April  ist  (that 
being  the  date  the  plant  was  turned  over  to  them)  was  38,- 
573,250  gallons  for  the  nine  months,  which  would  indicate 
their  consumption  to  be  about  48,000,000  gallons  per  year. 

Receipts  for  service  cocks  during  the  year .$4,689  25 

Receipts  for  plumber  licenses 618  60 

Total  receipts  in  Service  Cocks  Department $5,307  75 
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TABLE  SHOWING  THE  NUMBER  OF  SERVICE  CONNECTIONS 

IN  USE  JANUARY  IST,  1900. 


No.  IN 

UsB  Jan. 

1,  1889. 

Added 
IN  1809. 

Discon- 
tinued 
IN  1899. 

Total  in 

Use  Jan. 

1,1900. 

finch 

1     "    

39,321 

13,834 

273 

162 

112 

17 

1 

1,129 

453 

24 

6 

17 

10 

•  •  •  • 

12 

7 

40,438 

14,280 

297 

2    *'      

3     *'    

168 

4     "    

129 

6     "    

27 

10  '*    

1 

53,720 

1,639 

19 

65.340 

TABLE  SHOWING  CONNECTIONS  IN  DELRAY  AND 

HIGHLAND  PARK. 


Inserted 
IN  1899. 

Previous  to  1899. 

TOTAL 

%-in. 

168 

7 

175 

1-in. 

11 
3 

14 

%-in. 

225 
19 

244 

lin. 

35 

28 

63 

2-in. 
2 

•  •  • 

2 

8-in. 

2 

1 

3 

4-in. 

1 

* .  • 

1 

e-in. 
4 

•   •  • 

4 

Delray 

448 

Highland  Park 

58 

Aggregate 

506 

Attached  to  this  report  is  a  complete  list  of  tools  on  hand, 
and  an  itemized  account  of  material  in  stock  in  the  meter  and 
inspection  departments  on  the  31st  day  of  December,  1899. 

All  of  which  is  respectfully  submitted. 

T.  R.  PUTNAM, 
Sup^,  Meters  and  Inspection. 
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ENGINEER  AT  ROMPING  WORKS. 


To  the  Board  of  Water  Commissioners: 

Detroit,  January  i,  1900. 

Gentlemen  —  I  have  the  honor  to  submit  the  Engineer's 
report  for  the  year  1899. 

The  following  table  shows  the  number  of  gallons  of  water 
pumped,  and  cost  of  fuel  for  the  years  named: 


YF.AH. 

Gallons  of  WiTea 

303,531.743 
37«;a66:i2B 

39i!  1241305 
897,190,533 
718,081,207 
783,113,087 
870,036,451 
Hlft,129;433 
9M,M5,Bg9 
1,036,798,043 
1.018,390,256 
1049514887 
1.196,317.9SS 
1,436,636.330 
1,866.545,135 

Sl80o!l50;606 

CONBmEii. 

Delivered. 

a4«.«l 

»2,129  37 

;01T  44 
,998  30 
,356  20 
,194  15 

7:B4T32 

'b49^ 
1  ,121   82 
1  ,B7B  23 

1  i681  05 

1  ms& 

iSS 

2.142)774 
2,383.580 
3,462,401 

iSs 

4,611.809 

8:mi;^ 

7,B0I,^g 
8,762.783 

a,aW.S7i,835         '           30.431  71 
4,307,454.260                    31.393  98 
4,066,134,470                    19,832  8» 
4,313,239,790                    17,4.33  72 
4,345,743,330                    10.943  82 

S;K!8    ,     aSiS 

8,643,127,988         '            16.653  83 
8,384,000,743                    13,158  13 
7,379.327,188                    18,496  99 

SS!;iS          iffiS 

10.578,671,264                        20,387  24 
13,1«B.859,8D8                     3\883  B3 
■iXm.\W.m                       39:688  88 

13,130,9441632                     3i:»62  40 
12.057,361,886                    33,926  86 
12.478,612,483                    31,034  40 

ia,Bn.977.-Joe              27,470  93 

ll,64S!l9I 

SSiS 

1B,1T2,0SS 

»« 

IS 
IS 

34,183^4n 

189II    

13,348,062.701 

19,011  87 

44,re»,21S 
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The  following  tables  show  in  detail  the  work  done  by 
each  engine  each  month  of  the  year: 

ENOIKTB  No.  1, 


MONTHS 

Tlmarun. 

It«T<dll- 

i 

January 

77a 

4^9.8711 
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Total 

0,101,847 

4,004,494,596 
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TOTAL  EXPENSE  FOR  PUMPING  WATER. 

Fuel,  coal  consumed $19,011  67 

Salaries,  engineers,  et  al 30,178  81 

Repairs,  boilers  and  machinery 3,126  61 

Supplies,  oil  and  waste 588  35 

soap,  polish,  etc 88  35 

valves,  gaskets,  etc 254  83 

electric  light 61  25 

farrier 4  00 

stationery 8  00 

"         ice 22  83 

Horse  expense 67  65 

Boiler  inspection 36  00 

Total $42,448  35 


The  cost  of  fuel  per  million  gallons  pumped  is  $i.i6, 
and  per  million  gallons  pumped  lOO  feet  high  is  $1.03. 

The  table  shows  that  the  amount  of  water  pumped  dur- 
ing the  year  was  16,348,062,701  gallons,  which  is  an  increase 
of  14I  per  cent  compared  with  that  of  1898. 

The  total  expense  for  pumping  water,  including  heat- 
ing, lighting  and  a  new  shaft  for  Engine  No.  i,  was  $42,- 
448.25,  thus  making  the  cost  per  million  gallons  pumped 
$2.60,  a  decrease  of  4  per  cent  from  that  of  1898. 

The  engines  are  all  in  fair  condition.  The  station  duty 
of  coal  consumed  for  all  purposes  for  1899  was  94,427,762 
pounds. 

No.  I  engine,  which  has  been  so  reliable  for  the  past 
23  years,  was  disabled  September  ist,  the  main  shaft  break- 
ing in  the  main  journal.  It  was  very  fortunate  that  no  fur- 
ther damage  ensued  and  that  it  occurred  prior  to  the  time 
for  our  maximum  pumping.  My  opinion  as  to  the  cause  of 
the  break  was  that  the  shaft  was  one  inch  smaller  in  the 
main  journal  than  the  shaft  proper,  and  that  the  distance 
from  the  center  of  crank  pin  to  the  center  of  main  journal 
is  four  feet,  thus  leaving  a  long  overhang,  a  great  detriment 
to  the  shaft,  owing  to  the  constant  spriiig  in  the  working  of 
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the  shaft,  which  causes  it  in  time  to  crystallize  and  conse- 
quently give  out.  We  are  also  working  the  engine  20  per 
cent  above  former  years.  The  old  shaft  was  replaced  by  a 
new  one,  which  is  14  per  cent  stronger. 

Our  intentions  were  to  change  the  H.  P.  cylinder  and 
valve  gear  of  No.  i  engine,  but  we  were  not  able  to  dio  so 
on  account  of  the  boilers  not  being  in  place  as  soon  as  was 
expected.  The  change  would  increase  its  efficiency  about 
15  per  cent. 

No.  2  engine,  of  which  the  foundation  and  -main  pillow 
block  have  been  working  loose  for  a  number  of  years,  re- 
ceived a  good  overhauling  by  strapping  the  pillow  blocks, 
drilling  holes  in  foundation  and  forcing  cement  underneath. 
I  can  now  state  that  it  is  as  solid  as  ever. 

No.  3  engine,  which  was  altered  last  year,  has  been  run- 
ning the  greater  part  of  the  time,  and  has  proved  very  satis- 
factory, and  is  still  in  good  condition. 

No.  4  engine  was  running  the  greater  part  of  the  year, 
and  is  in  good  condition. 

The  four  horizontal  tubular  boilers  in  the  west  room 
and  the  four  horizontal  water  tube  boilers  in  the  middle 
room  are  in  good  condition. 

The  four  vertical  water  tube  boilers,  which  are  now  in 
place  and  are  being  fitted  up  at  this  writing,  I  expect  will 
prove  satisfactory. 

In  building  the  120  feet  addition  to  the  east  end  of  the 
pumping  station,  I  think  it  is  a  good  plan  to  build  a  base- 
ment under  the  entire  addition.  It  would  be  very  conven- 
ient in  removing  any  part  of  the  machinery  when  required, 
and  also  for  stopping  any  leaks  that  may  occur,  on  the  inside 
of  addition. 

With  the  aid  of  the  new  pumps  and  a  20-ton  crane  to 
travel  the  entire  length  of  the  building,  I  would  consider 
everything  to  be  in  good  condition.  The  engine  house  and 
coal  sheds  are  in  a  fair  condition,  and  as  we  now  have  most 
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of  the  boilers  equipped  with  mechanical  stokers  we  expect 
to  abate  the  smoke  nuisance  to  a  certain  extent,  so  that 
whenever  these  buildings  are  again  painted  they  will  keep 
their  fresh  color  much  longer. 

All  of  which  is  respectfully  submitted. 

URIAH    GOULD, 
Chief  Engineer  at  Pumping  Works,    ' 
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REPORT  OF  THE  SUPERINTENDENT  OF  CONSTRUCTION. 


Detroit,  January,  1900. 
To  the  Board  of  Water  Commissioners : 

Gentlemen — I  herewith  submit  to  your  honorable  body 
the  annual  report  of  the  Construction  Department. 

The  amount  of  distribution  pipe  ordered  by  the  Board 
during  the  year  aggregates  7^|if  miles. 

In  the  early  spring  the  unfinished  work  of  the  Delray 
system  was  completed  and  the  system  turned  over  to  the 
village  April  ist. 

Work  at  the  Pumping  Works  and  Grounds. 

The  uncompleted  sewerage  discharge  into  the  river  at 
the  Pumping  Works  was  completed  immediately  after  the 
old  steamboat  M.  D.  Ward  had  been  removed,  and  the  sew- 
erage in  and  about  the  Engineer's  residence  was  entirely  re- 
constructed with  iron  pipe. 

Electric  Plant. 

The  underground  conduits  and  electric  wiring  was  ex- 
tended from  the  Engine  House  to  the  Hurlbut  Gate,  to  the 
library,  to  the  Engineer's  house,  to  the  new  toilet  pavilions 
at  the  west  side  and  southern  extremities  of  the  grounds, 
and  to  post  lamps  at  different  points  along  the  route,  thus 
completely  lighting  the  entire  Pumping  Works  Park  and  the 
buildings  therein. 
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Through  the  kindness  of  the  Public  Ligfhting  Commis- 
sioners, the  services  of  their  electrician,  Mr.  Steel,  were  ten- 
dered, who  planned  and  personally  superintended  the  con- 
struction of  the  above  work. 

The  construction  of  a  five-foot  conduit  between  Engines 
Nos.  2  and  3,  commenced  early  in  the  winter,  will  not  be 
completed  much  before  February  i,  owing  to  a  long  delay 
in  getting  from  the  manufacturers  the  large  dividing  gate  to 
be  placed  therein. 


Distribution  System. 

Pipe  laid  outside  the  city  during  the  past  year  was  as 
follows:  In  the  Village  of  Delray,  693  feet;  in  the  Village 
of  Highland  Park,  3,465  feet;  in  the  Townchip  of  Grosse 
Pointe,  i^^  miles;  in  the  Township  of  Hamtramck,  534 
feet;  total  outside  the  city  limits,  2^^  miles;  and  within  the 
city,  Syffl  miles.  The  Board  now  owns  33y|4o  "^^l^s  out- 
side the  limits  of  the  city;  852  feet  of  small  pipe  was  discon- 
tinued, making  a  net  increase  to  the  system  of  7y|jf  miles, 
and  a  grand  total  of  56o||||  miles  of  the  different  sizes,  as 
follows : 
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Rtxr  of  Pipe 
IN  Inohxb. 

Mbasukkd 

LSNOTH  IN  FkKT 

FOR  1898. 

Added 

Length  in  Feet 

FOR  1890. 

Discontinued 

TiENOTH  in  Feet 

FOR  1899. 

Total  Length 
IN  Feet 
FOR  1899. 

45 

103 

59,491 

715 

54,494 

84,587 

898 

87 

58,805 

87,227 

159,068 

311,920 

1,308,706 

789,170 

64,088 

2,820 

108 

42 

59,491 
715 

86 

80 

54,494 

84,587 

393 

24 

20 

18 

87 

16 

58,805 

37,562 

159,583 

814,856 

1,884,581 

791,376 

63,633 

4,889 

12 

385 

520 

2,936 

30,956 

2,573 

10 

8 

•  ••••••       •       ••• 

6 
4 
3 

80 
367 
405 

2 

1,519 

Total, 

2,921,619 

88,888 

852 

2,959,605 

At  the  close  of  this  report  will  be  found  a  descriptive  list  of 
the  different  lines  of  pipe  laid,  with  locations,  lengths,  sizes 
and  cost  of  construction  in  detail. 

The  rapid  rise  of  the  prices  of  all  materials  entering 
into  the  construction  of  the  lines,  together  with  some  in- 
crease in  the  cost  of  labor,  over  the  previous  year,  makes 
the  cost  considerably  more  than  in  former  years.  I  also 
submit  an  inventory  of  the  property,  tools,  materials,  etc., 
on  hand  at  the  beginning  of  the  present  year. 

There  have  been  placed  during  the  year  30  tees  in  the 
new  lines  for  the  use  of  the  Fire  Department. 


Qates. 


The  total  number  of  gates  now  in  the  distribution  sys- 
tem amounts  to  6,736  of  the  different  makes  and  sizes,  as 
follows : 
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There  were  added  to  the  distribution  system  during  the 
year  1899,  98  gates,  as  shown  by  the  following  table: 

GATES  SET,  1899. 


4-111. 

i-tn. 

d-iii. 

S-in. 

>a.^. 

r. 

IWn. 

T^ 

10 
10 

3 

1 

2 

1 
1 

1 

Scott 

55 

e 

34|ni 

6 

4       1 

There  were  taken  out  of  the  system  16  gates,  as  shown  by 
the  following  table: 

TABLE  OP  GATES  TAKEN  OUT  OF  SYSTEM. 


'is 

KIND, 

8IZE. 

RBHABXB. 

6-ia. 
6-iii. 
4-ln. 
4-m. 
4-iD. 

4-iD. 

ti. 

Shut-off  System. 

Murdock 

Ludlow 

Ludlow 

3 

1 

Hichigan  Brass  aad  Iron  Works 

Murdock 

Blow-off        ■• 

16 

Total. 
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There  have  been  set  and  re-set  for  blow-offs  during  the 
year  39  gates,  as  shown  by  the  following  table: 


No.  of 
each 
kind. 

GATES  SET  AND  RE-SET  FOR  BLOW-OFJ^'S. 

SIZE. 

REMARKS. 

1 

Murdock 

12-in. 
12-in. 
10-in. 
10-in. 
10-in. 
iO-in. 

8-in. 

e-in. 

4-in. 

4-in. 

4-in. 

4-in. 

4-in. 

4-in, 

4-in. 

4-in. 

Set  New. 

3 

St.  Louis 

8 

Murdock 

1 

Pittsburer •. 

5 

Michigan  Brass  and  Iron  W  orks 

8 

Scott 

2 

Detroit  Water  Works 

1 

it          it           tt 

2 

Flowers  . . . : 

2 

Scott 

6 

Murdock 

1 

Michicran  Brass  and  Iron  W  orks 

6 

Murdock 

Re-set. 

1 

Michi&fan  Brass  and  Iron  Works 

tt 

1 

Ludlow 

(t 

1 

Flowers 

It 

Total. 

89 

Of  the  39  gates  above  referred  to,  19  were  set  in  pipes  con- 
nected with  the  sewers  of  the  city,  and  are  used  exclusively 
for  flushing  the  mains.  The  following  table  will  show  their 
location,  size,  and  cost  of  construction  in  detail: 


I 

1 

SSsSgRSSS25S2SS3S3 

gSBisassgsKssgssgs 

1 1 
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.   S 88 S S S 8 S S 8SS £3 3 3 S S 

e  ses88assisss8sss8e 

1 

^g5ss3SSEsa32«sasa 

1: 

1 

1 

S-ss.Eaii.aii.si5siii2 

1 

i  a  s  s               s     s     a  B  a     s 

5 
§ 

1*11  ii  ijijiii  1 

IlllllililllliJil 

1  oa^ZZJBlSOOKOlESKfiaSKl 
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The  following  is  a  statement  of  work  of  the  men  em- 
ployed in  the  examinations,  operations  and  repairs  of  gates, 
gate-wells,  gaite  boxes,  etc. : 

6,340  gates  were  examined. 
328  gates  were  oiit  of  order  Jan.  1st,  1899. 
460  gates  were  out  of  ordier  since  Jan.  1st,  1899. 
448  gates  were  repaired. 
81  gates  were  fitted  with  larger  heads  to  stem. 
9  gates  were  found  shut  and  opened. 
74  gate  wells  were  built  over  gates  on  new  lines. 
445  gate  wells  were  built  over  gates  on  old  lines. 
20  gate  wells  were  enlarged. 

72  gate  wells  and  covers  were  repaired  and'  adjusted'  to  grade. 
106  gate  wells  were  cleaned. 
10  wood  boxes  were  replaced  with  iron  boxes. 
1G4  boxes  were  readjusted  to  grade  of  street. 
8,551  (blow-offs  were  operated  for  blowing  off  deadl  ends. 
1,624  gates  were  shut  and  opened  for  flushing. 
6,340  gates  were  shut  and  opened  for  various  irarposes. 
55  blow-offs  were  repaired^ 

Total  and  average  cost  of  wells  built  over  gates  in  old 

lines: 

Total  Cost.    Average  CJost. 

1  gate  weU  over  42"  gate $   108  69 

1  gate  well  over  24"  gate 58  62 

53  gate  wells  over  10"-12"-16"  gates. . . .  1,814  62  $34  24 

387  gate  wells  over  4"-6"-8"  gates 9.327  13  24  10 

2  meter  wells. ! 76  48  38  24 

1  drain  weU 41  39 

Total  and  average  cost  of  wells  built  over  gates  in  new 

lines : 

Total  Cost.    Average  CJost. 

1  gate  well  over  12"  gate $     44  66 

73  gate  wells  over  4"-6"-8"  gates 1,422  62  $20  17 

Total  cost  of  519  gate  wells,  $12,944  21. 


64  FORTY-EIGHTH    ANNUAL   REPORT   OF   THE 

Repairing  Leaks. 

The  severity  of  last  winter  caused  numerous  breaks  in 
^  the  small  mains,  the  frost  in  many  places  penetrating  to  a 
greater  depth  than  the  pipes  are  laid.  Fearing  that  the 
larger  mains  mdght  also  suffer,  by  authority  of  the  Com- 
mittee on  Extensions,  five  extra  emergency  night  watches 
(of  two  men  each)  were  established  and  maintained  until 
the  frost  had  left  the  ground.  One  of  the  watches  was  sta- 
tioned at  the  main  office,  and  four  at  the  outlying  Police 
Patrol  Stations.  The  Honorable  Police  Commissioners 
kindly  permitted  our  men  to  be  quartered  at  the  several 
stations — Elmwood  Avenue,  Canfield  Avenue,  Scotten  Av- 
enue, and  Vinewood  Avenue — and  also  assisted  them  in 
reaching  any  reported  break  in  the  mains  during  the  night. 

About  the  middle  of  April,  the  42-inch  main  at  Jefferson 
and  Meldrum  avenues  burst,  during  noon  hour.  A  large 
amount  of  pavement  and  street  car  tracks  was  damaged  and 
the  cellars  in  the  vicinity  temporarily  flooded.  The  shut-off 
was  very  quickly  made,  however,  and  further  damage  pre- 
vented. 

About  a  week  later,  the  30-inch  main  in  Mullett  street 
at  the  corner  of  Riopelle  was  found  to  be  broken,  but  was 
discovered  in  time  to  prevent  any  damage  other  than  taking 
out  a  full  length  of  pipe. 

The  cost  of  repairing  the  breaks  in  these  two  mains, 
exclusive  of  repaving,  was  respectively  $336.11  and  $187.46. 
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REPORT  OF  THE  SUPERINTENDENT  OF  GROUNDS. 


To  the  Board  of  Water  Commissioners  of  the  City  of  Detroit: 

Gentlemen — \n  submitting  my  annual  report  on  the 
condition  of  the  ground's  at  the  Pumping  Works,  I  beg  to 
say  that  during  the  year  the  grounds  have  been  kept  in  a 
very  attractive  condition  and  have  been  visited  by  many 
thousands  of  people,  not  only  of  our  own  city,  but  from  all 
parts  of  the  world,  and  there  have  been  constant  expres- 
sions of  appreciation  for  the  beauties  of  the  park.  The 
floral  work  has  been  universally  admired,  especially  the  patri- 
otic pieces,  so  appropriate  last  year,  such  as  the  American 
flag,  the  old  fort  and  remembrance  motto  to  fallen  soldiers; 
also  the  clock,  which  kept  perfect  time,  the  daily  calendar, 
and  the  fraternal  mottoes,  appropriate  to  the  large  conven- 
tions of  fraternal  societies  held  in  the  city  during  the  sum- 
mer. 

The  summer  was  one  of  unusual  drought,  requiring  a 
great  amount  of  labor  to  keep  the  flowers  and  grass  in  proper 
shape.  This  work  was  well  taken  care  of  under  the  direction 
of  Mr.  Dunnebacke. 

The  erection  of  toilet  rooms  and  drinking  fountains 
has  added  very  greatly  to  the  convenience  and  comfort  of 
the  public. 

The  foot-abridge  to  Central  Island  is  unique  in  design  and 
convenient  in  position,  giving  access  to  the  enjoyment  of 
this  beautiful  spot.  I  would  suggest  that  large  flower  vases 
be  placed  on  the  foot  piers  of  the  bridges. 

A  large  amount  of  work  was  done  in  the  shape  of  re- 
grading  and  sodding  the  grounds  on  the  west  side  of  Central 
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Road  to  the  drawbridge,  also  making  roads  on  both  sides 
of  the  new  carriage  bridge ;  also  in  the  planting  of  trees  and 
shrubs. 

It  is  recommended  that  the  grounds  on  southwest  side 
of  new  bridge,  from  the  first  toilet  buildmg  to  the  river  front, 
be  regraded  so  as  to  correspond  with  the  grade  of  the  work 
just  completed. 

The  absolute  need  of  the  new  greenhouse  has  been 
demonstrated  and  plants  can  now  receive  proper  care. 

I  would  recommend  that  a  new  fountain  be  placed  in 
the  east  lake  and  the  old  spray  fountain  removed.  This 
would  improve  the  circulation  and  keep  the  water  in  a  more 
pure  condition. 

The  system  of  drainage  completed  in  the  spring  has 
greatly  improved  the  condition  of  the  grounds. 

The  wood-work  of  the  clock  mound  has  become  so  de- 
cayed  as  to  make  it  unsafe,  and  I  recommend  that  it  be  re- 
placed with  brick. 

Respectfully  submitted, 

WILLIAM    PLUMMER, 

Superintendent  of  Grounds, 


SUPPLEMENT. 


BOARD  OF  MANAGEMENT  OF  DETROIT  WATER  WORKS. 


Board  of  Trustees  appointed  by  Common  Council,  February 
24th,  1852;  organized  March  Ist,  1852. 

Shubael  Conant,  Chairman.  Edmund  A.  Brush. 

Henry  Ledyard.  Wra.  R.  Noyes. 

Jas.  A.  Van  Dyke. 

1853. 

On  the  16th  of  May,  1853,  the  Board  of  Water  Commis- 
sioners of  the  City  of  Detroit  was  organized  under  an  act 
previously  approved  by  the  Common  Council  and  passed  by 
the  Legislature,  February  14th,  1853.  The  term  of  service 
was  determined  by  lot,  as  follows: 

Jas.  A.  Van  Dyke, for  3  years. 

Edmund  A.  Brush,          .....  for  4  years. 

Henry  Ledyard, for  5  years. 

Shubael  Conant,      ......  for  6  years. 

Wm.  R.  Noyes, for  7  years. 

Shubael  Conant  was  elected  President,  who,  finding  the 
duties  too  arduous,  resigned  July  30th,  and  Edmund  A.  Brush 
was  elected. 

1854. 

Edmund  A.  Brush,  President.     Jas.  A.  Van  Dyke. 
Shubael  Conant.  Wm.  R.  Noyes. 

Henry  Ledyard. 
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1855. 

Edmund  A.  Brush,  President.     William  R.  Noyes. 

Henry  Ledyard.  James  A.  Van  Dyke,  died  May 

Shubael  Conant.  8th. 

A.  D.  Eraser,  appointed  to  fill  vacancy. 

1856. 

Edmund  A.  Brush,  President.     Alexander    D.    Fraser,   re-ap- 
Shubael  Conant.  pointed  May  1st,  for  6  years. 

Wm.  R.  Noyes.  Henry  Ledyard. 

1857. 

Edmund  A.  Brush,  President,     Henry  Ledyard. 
re-appointed  May  Ist,  for  5     Alexander  D,  Fraser. 
years.  William  R.  Noyes. 

Shubael  Conant. 

1858. 

Edmund  A.  Brush,  President.     Henry   Ledyard,   re-appointed 
Shubael  Conant.  May  1st,  for  5  years. 

Alexander  D.  Fraser.  Wra.  R.  Noyes. 

1859. 

Edmund  A.  Brush,  President.     Julius  D.  Morton,  appointed  for 
Alexander  D.  Fraser.  5  years, 

Wm.  R.  Noyes.  Henry    Ledyard,    vacated    by 

Shubael  Conant,  term  expired        moval  from  city,  and 

May  1st,  and  John    V.    Ruehle,    appointed 

May  ist  to  fill  vacancy. 

1860. 

Edmund  A.  Brush,  President.     William  R.  Noyes,  re-appoint- 
Alexander  D.  Fraser.  ed  May  1st,  for  5  years. 

Julius  D.  Morton.  John  V.  Ruehle. 
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1861. 

Edmund  A.  Brush,  President.     Jno.  V.  Ruehle,  resigned  Sept. 
Alexander   D.   Fraser,   re-ap-         16th,  and 

pointed  May  1st  for  5  years.     Chauncey   Hurlbut   appointed 

to  fill  vacancy. 

1862. 

Edmund  A.  Brush,  President,     Wm.  R.  Noyes. 
re-appointed  May  1st,  for  5     Julius  D.  Morton, 
years.  Chauncey  Hurlbut. 

Alexander  D.  Frazer. 

1863. 

Edmund  A.  Brush,  President.  Chauncey   Hurlbut,   term   ex- 
Alexander  D.  Frazer.  pired  May  1st,  and 
Wm.  R,  Noyes.  Stanley  G.  Wight,  appointed 
Julius  D.  Morton.  for  5  years. 

1864. 

Edmund  A.  Brush,  President.     Julius    D.    Morton,    term    ex- 
Alexander  D.  Frazer.  pired  May  1st. 
Wm.  R.  Noyes.                              Stanley  G.  Wight. 

1865. 

Edmund  A,  Brush,  President.  Stanley  G.  Wiorht. 

Wm.  R.  Noyes,  resigned  Jan.  Julius  D.  Morton,  re-appointed 

10,   and    Jacob   S.    Farrand  for  5   years  from  May  Ist, 

appointed    to  fill    vacancy,  1864.     Died  Feb.  1865,  and 

Terra  expired  May  1st.    Re-  Jno.   Owen  appointed    to    fill 

appointed  for  5  years.  vacancy. 

Alexander  D.  Frazer. 

1866. 

Edmund  A.  Brush,  President.     Stanley  G.  Wight. 
Alexander  D.    Fraser,    re-ap-     Jacob  S.  Farrand. 
pointed  May  1,  for  5  years.     Jno.  Owen. 
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1867. 

Edmund  A.  Brush,  President,  Jacob  S.  Farrand. 

re-appointed   May  1,  for   5  Jno.  Owen. 

years.  Stanley  G.  Wight. 
Alexander  D.  Fraser. 

1868. 

*Edmund  A.  Brush,  President.  Jacob  S.  Farrand. 
Stanley  G.Wight,  term  expired     John  Owen. 

May  1,  and  Caleb  Van  Husan. 

Chauncey  Hurlbut    appointed 

for  5  years. 

*£dinund  A.  Brush  resigned  January  28,  and  Caleb  Van  Husan  appointed  to  fill 
vacancy,  and  Alexander  D.  Fraser  elected  President. 

1869. 

Alexander  D. Fraser,  President.  Jacob  S..  Farrand. 
John  Owen,  re-appointed  May    Caleb  Van  Husan. 
] ,  for  5  years.  Chauncey  Hurlbut. 

-  1870. 

Alex.  D.  Fraser,  President.         Jno.  Owen. 
Jacob  S.  Farrand,  re- appoint-     Caleb  Van  Husan, 
ed  May  1,  for  5  years.  Chauncey  Hurlbut. 

1871. 

*Alex.  D.  Fraser,  President,  Caleb  Van  Husan. 
Jacob  S.  Farrand.  Chauncey  Hurlbut. 

John  Owen. 

*Term  expired  May  1,  and  Samuel  F.  Hodge  appointed  for  5  years.    Jacob  8. 
Farrand  elected  President. 

1872. 

Jacob  S.  Farrand,  President.       *Caleb  Van  Husan. 
Jno.  Owen.  Samuel  F.  Hodge. 

Chauncey  Hurlbut. 

*Term  expired  May  1st,  and  Elija  Smith  appointed  for  5  years. 
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1873. 

*Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

« 

*Term  expired  and  re-appointed.    Elected  President,  May,  1872. 

1874. 

Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
*Jno.  Owen,  Samuel  F.  Hodge. 

Elija  Smith. 

*Tenn  expired  and  re.appointed. 

1875. 

Chauncey  Hurlbut,  President.     *Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

*Tenn  expired  and  re-appointed. 

1876. 

Chauncey  Hurlbut,  President.    Jacob  S.  Farrand. 
Jno.  Owen.  *Samuel  F.  Hodge. 

Elija  Smith. 

*Term  expired  and  re-appointed. 

1877. 

Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

♦Michael  Martz. 

""Elija  Smithes  term  expired  and  Michael  Martz  appointed  to  fill  vacancy.  * 

1878. 

♦Chauncey  Hurlbut,  President.    Jacob  S.  FaiTand. 
Jno.  Owen.  Samuel  F.  Hodge. 

Michael  Martz. 

•» 

*Term  expired  and  re-appointed. 
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1879. 

Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
Michael  Martz.;  *Ja8.  Beatty. 

*Jno.  Pridgeon. 

*Jno.  Owen*8  term  expired  and  John  Pridgeon  appointed  to  fill  vacancy.    Samuel 
F.  Hodge  resigned  and  Jas.  Beatty  appointed  to  fill  vacancy. 

1880. 

Chauncey  Hurlbut,  President.     *  Jacob  S.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

*Term  expired  and  re-appointed. 

1881. 

Chauncey  Hurlbut,  President.     Jacob  S,  Farrand. 
Michael  Martz.  *Ja8.  Beatty. 

Jno.  Pridgeon. 

*Term  expired  and  re-appointed. 

1882. 

Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
♦Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

■"Term  expired  and  re-appointed. 

1883. 

*Chauncey  Hurlbut,  President.  Jacob  S.  Farrand, 
Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

*Term  expired  and  re-appointed. 

1884. 

Chauncey  Hurlbut,  President.     Jacob  3.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

*Jno.  Pridgeon. 

*Term  expired,  and  Marshall  H.  Godfrey  appointed 
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1885. 

*Jacob  S.  Farrand,  President.     Michael  Martz. 
Marshall  H.  Godfrey.  *Edwin  F.  Conely. 

♦Samuel  G.  Caskey. 

*Jas.  Beatty  died  and  Edwin  F.  Conely  appointed  to  fill  vacancy. 
*Chauncey  Hurlbut  died  and  Samuel  G.  Caskey  appointed  to  fill  vacancy. 
*Jacob  S.  Farrand^B  term  expired  and  re-appointed. 

1886. 

Jacob  S.  Farrand,  President.       Michael  Martz. 
Marshall  H.  Godfrey.  *Jno.  Pridgeon. 

Samuel  G.  Caskey. 

*Edwin  F.  Conely*s  term  expired  and  Jno.  Pridgeon  appointed  to  fill  vacancy. 

1887. 

Jacob  S.  Farrand,  President.       Jno.  Pridgeon. 
Marshall  H.  Godfrey.  Samuel  G.  Caskey. 

*Joseph  Nagel. 

^Michael  Martz  term  expired  and  Joseph  Nagel  appointed  to  fill  vacancy. 

1888. 

Jacob  S.  Farrand,  President.       Jno.  Pridgeon. 
Marshall  H.  Godfrey.  *Samuel  G.  Caskey. 

Joseph  Nagel. 

*Term  expired  and  re-appointed. 

1889. 

Jacob  S.  Farrand,  President.       Jno.  Pridgeon. 
Samuel  G.  Caskey.  Jos.  Nagel. 

*August  Goebel. 

^Marshall  H.  Godfrey  resigned  January  1, 1889.    August  Goebel  appointed  to  fll 
vacancy.    Term  expired  May  Ist,  and  re-appointed. 
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1890. 

Jno.  Pridgeon,  President.  August  Goeel. 

Joseph  Nagel.  *Henry  M.  DuflSeld. 

Samuel  G.  Caskey. 

*Jacob  S.  Farrand^s  term  expired,  and  Col.  DuflSeld  was  appointed  to  fill  vacancy 
July  9th,  1890;  John  Pridgeon  resigned  as  President  of  the  Board,  on  account  of  ill- 
health,  and  Henry  M.  Duflfteld  was  elected  to  All  vacancy. 

1891. 

Henry  M.  Duffield,  President.      *Jno.  Pridgeon. 
August  Goebel.  Samuel  G.  Caskey. 

Joseph  L.  Hudson. 

♦John  Pridgeon's  term  expired  May  1st,  and  Frank  E.  Kirby  was  appointed  for  a 
term  of  6  years. 

1892. 

Samuel  G.  Caskey,  President.      Henry  M.  Duffield. 
August  Goebel.  Joseph  L.  Hudson. 

Frank  E.  Kirby. 

1893. 

August  Goebel,  President.  Samuel  G.  Caskey. 

Frank  E.  Kirby.  Henry  M.  Duffield, 

Joseph  L.  Hudson. 

1894. 

Henry  M.  Duffield,  President.     Frank  E.  Kirby, 
Albert  L.  Stephens,  De  Witt  H.  Moreland. 

Edward  W.  Pendleton. 

A.  L.  Stephens  appointed  to  succeed  J.  L.  Hudson. 

D.  W.  H.  Moreland  appointed  to  succeed  S.  G.  Caskey. 

Clarence  A.  Black  appointed  to  succeed  August  Goebel. 

C.  A.  Black  resigned  and  E.  W.  Pendleton  appointed  to  succeed  him  from  Dec,  1. 

1895. 

Frank  E.  Kirby,  President.         Albert  L.  Stephens. 
DeWitt  H.  Moreland.  Edward  VV.  Pendleton. 

Darius  D.  Thorp. 
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1896. 

Albert  L.  Stephens,  President.    John  P.  Huckestein. 
Edward  W.  Pendleton.  Darius  D.  Thorp. 

John  W,  McGrath, 

D.  W.  H.  Moreland  resigned  to  accept  Commissionership  on  Board  of  Public 
Works,  and  J.  P.  Huckestein  was  appointed  to  fill  vacancy. 

Frank  E.  Kirby's  term  expired  and  J.  W.  McGrath  was  appointed  to  succeed  him. 

1897. 

£dward  W.  Pendleton,  Presi-     James  W.  Millen. 

dent.  John  W.  McGrath. 

Darius  D.  Thorp.  August  Goebel. 

August  Goebel,  appointed  to  succeed  A.  L.  Stephens.    Resigned  January  1, 1898, 
and  Joseph  J.  Noeker  was  appointed  to  fill  vacancy. 

John  P.  Huckestein  resigned  and  James  W.  Millen  was  appointed  to  fill  vacancy. 

1898. 

Edward  W.  Pendleton,  Presi-     John  W.  McGrath. 

dent.  Darius  D,  Thorp. 

Joseph  J.  Noeker.  James  Meathe. 

1899. 

Darius  D.  Thorp,  President.       Joseph  J.  Noeker. 
John  W.  McGrath.  *Jaraes  Meathe. 

Edward  W.  Pendleton. 

*James  Meathe  died  September  21st,  1899,  and  Benjamin  Guiney  was  appointed  to 
fill  vacancy. 
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THE  BOARD  OF  WATER  COMMISSIONERS 


OK  THE 

GITY  OF    DETROIT. 


METER    RATES.  monthlt! 

First  1 5,000  ffalH 5    ets.  per  M, 

All  over  15.000  sain 1^  "        " 

minlmuni  Rate 75  cts. 

Payable  <|uarterly. 


ASSESSMENT     RATES. 

From  January  Ist,  1898.  p„j  annum 

For  Family,  household  purposes $2  00 

Additional  Families  to  first,  in  same  house  supplied  with  one  faucet, 

each. ...  1  00 

Green  Houses.— Special  rates. 

Private  Stable,  for  each  horse 1  00 

Livery  Stables,    **      •'        "     1  00 

Dray  and  Team  Horses,  each 50 

Coivs,  each 60 

Stores  and  Offices,  from $1  25  to  12  00 

Bakeries,  average  daily  use  for  each  barrel  of  flour 2  00 

Saloons,  Groceries  and  Provision  Stores,  from $2  00  to  50  00 

Bar,  with  faucet,  from 600  to  5000 

Fisli  Houses 600to5000 

Slauffliter  Houses.— Special  rates. 

Hotels  and  Taverns,  in  addition  to  family  rate,  each  room 50 

Boarding:  Scliools,  from $3  00  to  50  00 

Buildinff  Purposes,  each  1  M  brick 02 

"  "  *•     100  yards  plastering 06 

**  *'  "     perch  stone OOVa 

"  "  "     minimum 50 

Printing  Offices.— Special  rates. 

Butclier  Stalls,  each  not  less  than 2  00 

liTorksliops,  for  10  persons  or  under 2  00 

*'  for  each  additional  10  persons 1  00 

Estimated  quantities  of  water  each  1,000  gallons 05 

Boarding:  Houses,  in  addition  to  family  rate,  each  boarder  or  roomer,         80 


FIXTURES. 

Batli  Tub,  for  families,  1st  tub $1  00 

*'       "        each  additional  tub 60 

"       "         public,  each  tub 4  00 

Automatic  ^^ater  Closets,  for  a  family,  1st  closet 1  60 

"                 *•                 ♦'         each  additional 00 

'*  "  "        for    hotels,   stores,    factories,   etc.,   for 

10  persons 2  00 

*'                "                "        each  additional  person 20 

Rod  Heater  Closets,  not  less  than 6  00 

Urinals,  not  less  than 2  00 

l¥asli  Hand  Basins,  for  family 50  cts.  to  2  00 

**            *'               "          for  other  purx)oses,  each  person 15 

Hose,  premises  30  feet  front  or  less GO 

80  feet  to  60  feet 80 

60  feet  to  100  feet 160 

Special  Rates  for  larger  grounds. 

Fountains $5  00  to  20  00 

Street  Sprinklers,  each  wagon 50  00 

Where  there  is  a  waste  of  water  a  proper  increase  of  rates  will  be  made. 
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REPORT 


OF    THE 


BOARD  OF  WATER  COMMISSIONERS 


OF    THE 


CITY  OF  DETROIT. 


To  the  Honorable  the  Common  Council  of  the  City  of  Detroit: 

The  Board  of  Water  Commissioners  of  the  City  of  De- 
troit respectfully  submits  herewith  its  amiual .  report  for  the 
year  ending  December  31st,  1898. 

The  reports  of  the  heads  of  departments  covering,  in 
detail,  the  operations  of  the  Board  are  commended  to  your 
careful  consideration.  The  extent  and  importance  of  the 
work  accomplished  can  only  be  appreciated  by  a  careful  ex- 
amination of  the  annual  reports. 

llie  reduction  of  one-half  in  the  water  rates,  taking  ef- 
fect January  1st,  1898,  was  considered  somewhat  of  an  ex- 
periment; but  it  is  believed  that  with  careful  management 
the  rates  as  now  fixed,  which  are  the  lowest,  so  far  as  known, 
in  any  city  in  the  world,  may  be  i>ermanently  maintained. 

Tlie  amount  assessed  upon  abutting  property  for  new 
pipe  is  the  sum  of  $48,832.79.  On  account  of  the  conditions 
fixed  for  the  payment  of  this  assessment  the  Board  is 
obliged  to  carry  this  cxjx'nsc  until  the  taxes  are  finally  col- 
lected. 'Hie  experience  of  the  past  year  has  suggested  some 
improvements  in  the  methods  of  assessment. 
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The  outlay  for  permanent  improvements  during,  the 
past  year,  including  all  pipe  extension,  has  been  the  sum 
of  $167,422.32.  There  has  been  laid  in  the  Village  of  Delray 
68,513  feet  of  pipe,  for  which  said  Village  has  paid  the  entire 
expense,  amounting  to  the  sum  of  $48,550.66.  The  amount 
of  water  pipe  already  laid  outside  the  City  limits  amounts  to 
about  163,944  feet,  the  entire  cost  of  which  has  been  paid  by 
the  townships  benefited.  Whenever  this  territory  shall  become 
a  part  of  the  City  of  Detroit  the  water  pipe  extensions  will 
become  the  property  of  the  Board. 

The  total  amount  expended  during. the  year  is  the  sum 
of  $348,476.15,  the  receipts  $387,165.21.  The  bonded  in- 
debtedness is  now  $1,033,000.00.  No  bonds  have  matured 
during  the  past  year.  The  sum  of  $100,000.00  becomes  due 
on  September  ist  of  the  current  year. 

It  is  gratifying  to  report  that  after  the  most  careful 
analysis  the  Board  of  Health  finds  that  the  water  supply  is 
free  from  any  unwholesome  contamination.  Examinations 
were  made  at  frequent  intervals  and  under  various  condi- 
tions. Even  when  the  water  was  in  a  roilly  condition  the 
analysis  indicated  that  it  was  perfectly  wholesome.  A  de- 
tailed statement  of  this  analysis  is  found  in  the  General 
Manager's  report. 

It  is  expected  that  the  steamer  "Milton  D.  Ward'*  will 
soon  be  removed  from  its  present  location,  where  it  now 
interferes  with  necessary  work  in  completion  of  the  sewer 
system  of  the  Pumping  Station  Park.  Some  six  years  ago 
this  steamer  was  fitted  out  as  a  pest  ship  and  was  m.oored 
at  the  Water  Works  dock.  After  being  partially  burned  it 
became  liable  at  any  time  to  sink,  blocking  the  channel  and 
cutting  oflf  the  approach  of  coal  vessels  to  the  Pumping 
Station.  The  ]>oard  then  hired  the  privilege  of  beaching  this 
steamer  below  the  Park.  Not  content  with  its  new  location, 
this  phantom  sliip  found  itself  one  dark  niglit  mysteriously 
driven  ashore  just  oflf  the  Park.    After  years  of  unsuccessful 
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eflfort  in  endeavoring  to  rid  itself  of  this  dangerous  nuisance 
the  Board  appHed  to  the  Court  in  Chancery,  which  has  finally 
decreed  that  it  must  be  removed. 

The  following,  spring  will  show  a  decided  improvement 
in  the  Water  Works  Park.  The  building  formerly  used  for 
the  storage  of  oil  is  being  reconstructed  for  the  purpose  of 
containing  the  Hurlbut  Library,  and  it  is  expected  that  a 
branch  of  the  Public  Library  may  be  established  at  this  place. 
A  much  needed  greenhouse  is  also  well  under  way,  and  a 
permanent  improvement  at  the  end  of  the  canal. 

There  seems  to  be  some  misapprehension  relative  to 
the  method  pursued  in  regard  to  the  tearing  up  of  pave- 
ments. For  several  years  this  Board  has  paid  for  the  ser- 
vices of  an  inspector  appointed  by  and  under  the  control  of 
the  Board  of  Public  Works.  All  repairing  of  pavements 
made  necessary  by  work  of  this  Board  is  under  the  super- 
vision of  this  inspector  of  the  Board  of  Public  Works,  who 
do  the  work,  but  which  is  paid  for  by  this  Board.  This  ar- 
rangement was  made  some  years  ago  and  was  supposed  to 
be  entirely  satisfactory. 

Upon  notice  from  the  Common  Council,  water  pipes 
are  laid  in  all  streets  before  paving. 

Inviting  your  careful  examination  of  the  important  trust 
committed  to  us,  this  report  is  respectfully  submitted. 

Detroit,  January  3rd,  1899. 

EDWARD  W.  PENDLETON, 
'..  DARIUS  D.  THORP, 

JOHN  W.  McGRATH, 
JOSEPH  J.  NOEKER, 
JAMES  MEATHE, 

Commissioners. 


REPORT  OF  THE  SECRETARY. 


Detroit.  January  3,  1899. 
To  the  Hoard  of  Water  Commissioners  of  the  City  of  Detroit: 

CiomlouKMi — I  have  the  luMior  to  submit  the  Secretary's 
Report  for  the  year  eiuHnj^^  l)eeeml)er  31.  1898. 

The  folKnviiii^.  is  a  detailed  statement  of  the  recei])ts  and 
iHshursemenls : 

Receipts. 

Wntor  Untos  Aivount.— 

Knios   paid    .S2:*.t;.74:^  i:^ 

I'onvutajro  Aerount. — 

From  doliiiqueuis    4.4SW  54 

IViuiltlos  for  shiittin;:  otY li^iS  i.H.» 

IMuinbors'  l.ironso  Ao-oum. — 

raid   for  lioonsos rr4S  »» 

Sorviiv  roniuvtiou  Airoiint. — 

Sorviot*  eomuH-iioiis  4.»»i>tj  2.*! 

Labor  ami    materials INj  !♦» 

iMlY  of  Prtroii  Aiioimt.-  - 

l^ix    lovy    T:i.m«i»  IS 

KopairiiiiT  l.oaks  AiH-oum.-  ■ 

l.aKn-    ;%•  yj 

i^rtuv  Avvouui.-- 

Iso  of   ioloi»i:v»iU' IT  »»»J 

Iron  P'.vo  K\i'*!».<"oii  A«o»iiiii. — 

\V.  K.  Walsh  aoor.n:.  Mark  aii.l  S.l.i-::-  ;:v-:;.><   . .  7."i4  74 

i"V;as.    iM-wS.k  aivoi::;:.    Hrwi,  k  avfiir.v 7"J»'.  :!;> 

Kowou  <v  KatV.V.T.o  a.'^v.:::.  M.M-liai.  •»:>•■: -!>  4.:i 

Kowf!'.  A  Ua:V.lH'::t   a  v- »:::.:.  A:.:'...»r.  <:r:  • : VJ-T.  i-i 

S:a:::o:.  a.  I^hw  .*«:;»  0  a- %••••.::::.   lVi:kv>.  w  :■.•..:.•>    ..  :lv7  »;^ 

TraiiN   A.   :.y.v:;s  ;■   .v^:::^:.  S::.::^  iw- ::^:. isj  t^: 
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Oil    t  24  92 

Repaviiifr 1.177  10 

Horse  expense H**^  10 

Cement,  sand,  brick,  gate  boxes,  wells  2,347  10 

Wapon  and  harness  supplies ISl  74 

Packing  and   waste 174  20 

Paint   08  -ii^ 

Street  car  and  toll  tickets 05  <K) 

Horseshoeing   20J>  00 

Medical  services    0  (h) 

Miscellaneous  materials  555  SS 

Veterinary  services   23  00 

Freight  and  express 2  42 

Repairing  tools,  etc 05  01 

Hauling  pipe  410  70 

Stationery,  books,  etc 80  43 

Extra  services   110  35 

Advertising  laying  pipe 1,813  90 

Stop  boxes    30  50 

Inspection    95(;  84 

Frontage  assessments  refunded 357  45 

Safe   34  (M) 

Light   08  55 

Rebate   17  30 

Horses   300  CM) 

$  85,625  72 

The  above  account  embraces  the  expense  of  laying  pipe 
without  the  city  on  private  account  (except  Delray),  and  also 

the  expense  of  pipe  laid  under  the  new  law  which  provides 
for  assessments  on  abutting  property,  as  follows : 

W.  E.  Walsh,  account $  700  74 

Charles  Bewick,  account 720  23 

Roweu  &  Ratlibone,  account 343  45 

Stanton  &  Lawrence,  account 387  05 

G.  A.  Semram,  account 120  08 

Frank  A.  Lyons,  account 182  03 

Walsh  &  Feldman,  account 82u  80 

Assessments  on  abutting  property 1,780  05 

Total  paid    $  5,107  23 

Balance  due  for  1897  and  1898,  assessments  on  abutting 
property  as  follows: 
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THE  BOARD  OF  WATER  COMMISSIONERS 


OF  THE 

GITY  OF    DETROIT. 


METER    RATES.  monthly 

First  1 5,000  ffals 5    cts.  per  M. 

All  over  15.000  sain 1^  " 

minlmuni  Rate 75  cts. 

Payable  <|uarterly. 


ASSESSMENT     RATES. 

From  January  1  at,  1898.  p^j^  annum 

For  Family,  household  purposes $2  00 

Additional  FamiUeat  to  first,  in  same  house  supplied  with  one  faucet, 

each 1  00 

Green  Houseat.— Special  rates. 

Private  Stable,  for  each  horse 1  00 

Livery  Stables,    '*      *'        "     1  00 

Dray  and  Team  Horses,  each 50 

Coivs,  each 50 

Stores  and  Offices,  from $1  25  to  12  00 

Bakeries,  average  daily  use  for  each  barrel  of  flour 2  00 

Saloons,  Groceries  and  Provision  Stores,  from $2  00  to  50  00 

Bar,  with  faucet,  fr6m 600to5000 

Fisli  Houses 600to5000 

Slauffliter  Houses.— Special  rates. 

Hotels  and  Taverns,  in  addition  to  family  rate,  each  room 50 

Boarding:  Schools,  from $3  00  to  50  00 

Buildinff  Purposes,  each  1  M  brick 02 

"  "  ♦•     100  yards  plastering 06 

♦*  "  "     perch  stone OOH 

"     minimum 50 

Printing  Offices.— Special  rates. 

Butcher  Stalls,  each  not  less  than 2  00 

liTorksliops,  for  10  persons  or  under 2  00 

"  for  each  additional  10  persons 1  00 

Estimated  quantities  of  water  each  1,000  gallons 06 

Boardinff  Houses,  in  addition  to  family  rate,  each  boarder  or  roomer,         80 


FIXTURES. 

Batli  Tub,  for  families,  Ist  tub $1  00 

**       "        each  additional  tub. 60 

"         public,  each  tub 4  00 

Automatic  IVater  Closets,  for  a  family,  1st  closet 1  60 

*'         each  additional 60 

"  **  "        for    hotels,   stores,    factories,   etc.,   for 

10  persons 2  00 

"                '*                "        each  additional  person 20 

Rod  'Water  Closets,  not  less  than 6  00 

Urinals,  not  less  than 2  00 

l¥asli  Hand  Basins,  for  family 50  cts.  to  2  00 

*'            "               **          for  other  puri)ose8,  each  person 15 

Hose,  premises  30  feet  front  or  less 60 

"          "          80  feet  to  60  feet 80 

'*          •*          60  feet  to  100  feet 160 

Special  Rates  for  larger  grounds. 

Fou  ntalns $5  00  to  20  00 

Street  Sprinklers,  each  wagon 50  00 

Where  there  is  a  waste  of  water  a  proper  increase  of  rates  will  be  made. 
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Horse  Expense. — 

Hay,  oats,  bran,  corn $  070  9«> 

Shavings  and  bedding 50  00 

Barn  rent 32  00 

Repairs  20  80 

Sundry   supplies    84  80 


.$     1,1<54  65 


RECAPITULATION. 

Construction  expenditures  $118,861  66 

Operation  expenditures  70,823  87 

Maintenance  expenditures  16,016  53 

Per  centage  account 2,540  00 

Service  connection  account 7.007  36 

Hurlbut  Fund 2,605  00 

Delray  village   48,560  66 

Interest  account   60,520  00 

Horse  and  wagon  account 14  85 

Real  estate  account  1,371  48 

Horse  expense  account 1,164  65 

Total   $348,476  15 

The  total  receipts  of  the  Receiving  Clerk  from  January 
I,  1898,  to  January  i,  1899,  were  as  follows: 

January   $  44,400  44 

February    5,041  41 

March  11,708  22 

April 45,006  68 

May 7,816  07 

June 53,626  70 

July 63,360  66 

August   65,154  02 

September  10,882  66 

October    48,430  83 

Novenil)er  10,100  78 

December 14,546  84 

$387,165  21 

Cash  on  hand  January  1,  1808 4,172  60 

$301,:3:37  81 
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With  bank  deposits  as  follows: 

January   $  42,440  37 

February   10,232  57 

March    9,461  19 

April   42,533  12 

May 12,792  29 

June 52,416  88 

July 61,002  54 

August   68,830  79 

September 15,197  70 

October    46,493  44 

November   13,570  61 

December 13,157  21 


$388,128  71 
Cash  on  hand  January  1,  1899 3,209  10 


?391,aS7  81 


Cash  Statement,  Year  1898. 

January  1,  1898.  Dr. 

Cash  on  hand  $    4,172  60 

American  Exchange  National  Bank — 

Balance  General  Fund 58,246  57 

Balance  Secretary's  Fund 1,000  00 

Receipts,  1898   387,165  21 


$450,584  38 


January  1,  1899.  Cr. 

Cash  on  handi $    3,209  10 

American  Exchange  National  Bank — 

Balance  General  Fund. .  .$20,519  26 

Checks  outstanding 734  65 

19,784  01 

American  Exchange  National  Bank — 

Sinking  Fund   75,376  86 

Secretary's  Fund  1,000  00 

Hurlbut  Fund   $  2,741  16 

Checks  outstanding  3  50 

2,737  66 

Disbursements   348,476  15 

$450,584  38 
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THE  AMERICAN  EXCHANGE  NATIONAL  BANK. 

Detroit,  January  3,  1899. 

H.  S.  Star  KEY,  Secretary  Board  of  Water  Conwiisstoners,  Detroit, 
Mich,  : 

DsAR  Sir — This  is  to  certify  that  the  amount  of  your 
General  Account  balance  in  this  bank  at  close  of  business 
December  31,  1898,  was  $20,519.26;  Sinking  Fund  was 
$75,376.86,  and  Hurlbut  Fund  $2,741.16. 

Yours  respectfully, 

HAMILTON   DEY, 

Cashier, 


'    WATER   COHUISeiONEBS. 


The  following  table  is  the  report  of  the  assessment  made  in 
May  and  June,  to  commence  July  i,  1898. 
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As  shown  in  this  table,  July  i,  1898,  there  were  56,650 
families  in  the  city  of  Detroit.  Using  the  same  average  per 
family  as  in  previous  years,  5.14,  the  population  of  the  city 
at  that  time  w^as  291,181,  an  increase  over  July  i,  1897,  of 
5,862. 

The  average  used  was  obtained  by  taking,  the  popula- 
tion as  shown  by  the  United  States  Census  of  1860-70-80 
and  90,  and  dividing  by  the  number  of  families  on  Assess- 
ors' books  for  those  years,  as  follows : 

Population  No.  of  families 

Years.  per   census.  assessed.  Average. 

18G0 45,619  8,973  5.08 

1870 79,757  14,717  5.42 

1880 116,340  22,423  5.18 

1890 205,876  42,059  4.80 

Making  the  general  average  5.14. 

The  decrease  in  assessments  as  compared  with  1897-8 
was  $40,036.55,  of  which  $1,394.17  was  by  transfer  to  the 
meter  rolls,  leaving  a  decrease  to  the  benefit  of  the  rate  pay- 
ers of  $38,642.38.  The  decrease  in  1897  was  $66,494,  mak- 
ing a  total  decrease  in  1897  and  1898  of  $105,136.38.  The 
rates  in  Detroit  are  the  lowest,  so  far  as  can  be  ascertained, 
of  any  city  in  the  world. 

The  following  table  shows  the  receipts  for  water  rates 
during  the  year,  arranged  by  districts,  and  giving  the  amount 
collected  upon  each  annual  assessment: 
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Water  Works  Bonds. 

The  following  table  shows  the  whole  history  of  the  bonded 
indebtedness  of  the  Board,  in  which  it  will  be  seen  that  the 
total  amount  of  bonds  issued  is  $1,950,000,  of  which  $917,000 
have  been  redeemed,  leaving  outstanding  $1,033,000.  Of 
this,  $100,000  will  be  due  September  i,  1899. 


No.  OF 
Issue. 


Ist 
«« 

(t 

2nd 

it 

(( 

3rd 

t( 

4th 
5th 
6th 

7th 


1858 

(( 

«( 

1855 
it 


I  1857 


Issued. 


Payable. 


Aug.   1,  1853 


«< 


(< 


(( 


Aug.    1 
June  12, 


(t 


t( 


1869 


Aug.  1 

Aug.  1 

Feb.  1 

"    JAug.  1 

"      Aug.  1 

1873    Feb.  1 

1869  :  Aug.  1 

1878  I 

I  June  1 

I  June  1 

Sept.  1 

I  AprU  1 

I  Dec.  1 
I  Jan.  10 


1855 

1855 
it 

1858! 

1867; 

1870 

1872 

1878 

1874: 

1874 

1875 
1876 
1880 
1881 
1881 
1895 


Aug.  1 
Aug.  1 
Aug.  1 
Aug.  1 
Aug.  1 
Aug.  1 
Aug.  1 
Aug.  1 
Feb.  1 
Aug.  1 
Aug.  1 
Feb.  1 
Aug.  1 

Jime  1 
June  1 
Sept.  1 
April  1 
Dec.  1 
Jan.  10, 


888 
878 
873 
890 
885 
880 
893 
887 
900 
902 
903 
904 

904 

I 

905  ! 

906 

899 

897 

896 

925 


Amount. 


$100,000 

100,000 

50,000 

100,000 

100,000 

50,000 

150.000 

100,000 

100,000 

60,000 

50,000 

50,000 

60,000 

200,000 

150,000 

200,000 

100,000 

100,000 

50,000 

100,000 


I 


$1,950,000 


Rate 
OP  In- 
terest. 

7ct8. 

7  •' 
7  " 

7  " 
7  " 
7  " 

»5»    (< 


7  •' 


7  •' 


7  " 


7  •* 

7  " 

7  •' 

7  *• 

7  *♦ 

6  " 

4  •♦ 

4  " 

4  " 

4  " 


Redeehed. 

$100,000 
100,000 

50,000 
100,000 
100,000 

50,000 
150,000 
100,000 


9,000 
6,000 


1,000 
1,000 


100,000 
50,000 


Out-   . 
standing. 


100,000 

50,000 

50,000 

41,000 

44,000 

200,000 

149,000 

199,000 

100,000 


100,000 


I    $917,000    !  $1,033,000 
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The  amount  expended  for  the  Pumping  Works  to  January 
I,  1899,  is  as  follows: 


ITEMS. 


Previously 
Expended. 


Land 

Force  Mains. 

^nlet  Pipe 

Dock,  Basin  and  Canal 

Conduits  and  Wells 

Engine,  Boiler  and  Coal 
Houses — 

Stand  Pipe  and  Tower 

Pump  Wells 

Engines 

Boilers 

Engineer's  House 

Sewers 

Electric  Light  Plant 

Grounds,  Fences  and  Gate- 
way   

Inspection 

Miscellaneous 

Library,  Greenhouse  and 
Belvedere 


Totals 


$38,331  44 
624,058  03 

90,811  84 
148.291  60 

81,461  70 

216.942  26 

81,574  16 

54.221  66 

356,860  62 

76,769  66 

8,139  75 

3,666  25 

718  49 

138,741  09 

2,989  86 

14,326  53 


$1,887,904  84 


1898. 


$606  00 

589  45 

2,478  25 

3,000  00 

6,273  38 
65  56 

8,294  46 

$21,307  10 


Total. 


$38,331  44 
624,058  03 

91,417  84 
148,291  60 

81,461  70 

217,531  71 

31,574  16 

54,221  56 

359,338  87 

76.769  66 

8,139  75 

6.666  25 

718  49 

145,014  47 

3,055  42 

14,326  53 

8,294  46 


$1,909,211  94 
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Estimated  Valuation  of  the  Works. 

Real  Estate  $   441,871  75 

Buildings,  docks,    basins,    conduits,    engines,  etc.,    at 

pumping  station  1,085,059  13 

Water  pipe  in  use 3,712,353  82 

Meters  in  use 102,804  27 

Office  furniture  and  fixtures 16,000  00 

Tools  and  materials  on  hand: 

In  office  of  Supt.  of  Construction 94  50 

In  office  of  Civil  Engineer 16,851  72 

In  Inspection  Department   187  70 

In  Meter  Department 1,937  02 

In  Pumping  Works  Department 22,829  27 

In  Hurlbut  Fund  Department 1,295  25 

At  storage  grounds  29,679  86 

Total .i;6,030,i)63  29 

All  of  which  is  respectfully  submitted. 

H.   S.   STARKEY, 

Secretary, 


REPORT  OF  THE  GENERAL  MANAGER. 


Detroit,  January  3,  1899. 
To  the  Board  of  Water  Commissioners  of  the  City  of  Detroit: 

Gentlemen — I  respectfully  submit  a  report  of  the  gen- 
eral operations  of  the  Works  for  the  year  ending  December 
31,  1898. 

Pumpins:  Works. 

It  was  found  necessary  to  make  extensive  repairs  to  the 
foundation  of  Elngine  No.  2.  This  work  was  done  under 
the  direction  of  Chief  Engineer  Gould,  and  is  now  in  first- 
class   condition. 

Three  of  the  boilers  have  been  equipped  with  the  Mur- 
phy stocker,  two  having  been  placed  during  the  year.  The 
fourth  of  the  battery  is  still  equipped  with  the  Hawley 
Down  Draft  furnace. 

The  new  Greenhouse  and  the  Belvedere  at  the  head  of 
the  canal  are  nearing  completion,  and  will  add  much  to  the 
beauty  of  the  grounds.  The  Greenhouse  was  very  much 
needed  and  will  aid  largely  in  capacity  for  propagation  pur- 
poses and  the  care  of  plants  necessary  for  use  the  coming 
season. 

The  new  Library  Building,  the  erection  of  which  began 
in  the  Fall,  will  soon  be  completed,  and  will  be  a  fitting 
home  for  the  valuable  scientific  library  presented  to  the 
citizens  of  Detroit  through  the  liberality  of  the  late  Chaun- 
cev  Hurlbut. 

The  grounds  during  the  year  have  been  kept  in  good 
condition  and  many  improvements  have  been  made,  panic- 
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ularly  the  removal  of  the  water  gate  stems  in  front  of  Engine 
House  and  the  regrading  of  Central  Island  and  the  grounds 
west  of  the  canal. 

A  system  of  sewerage  was  instituted  whereby  the 
grounds  will  be  drained  into  the  river  west  of  the  canal. 
There  still  remains  about  350  feet  of  extension  for  outlet 
to  be  completed,  which  must  be  deferred  until  the  removal 
of  the  steamer  Milton  D.  Ward,  which  lies  directly  in  the 
place  necessary  to  be  used. 

In  August  the  city  was  directed,  by  order  of  the  courts, 
to  remove  this  steamer,  but  did  not  comply  with  the  decree. 
Proceedings  were  commenced,  in  the  nature  of  contempt 
proceedings,  for  failure  to  comply,  and  a  speedy  settlement 
is  expected,  w^hen  the  work  can  be  completed. 

The  following  table  shows  the  gallons  of  water  pumped 
each  year  from  1887  and  the  cost  per  person: 


YEARS. 


pfp"SK.  I  «••'-«  p-^p*"- 


Cost  of 
Pumping. 


1887 ;  177,258 

1888 ,  189,475 

1889 \  201,273 

1890 213,140 

1891 i  225,815 

1892 ,  238,496 

1893 ,  256,059 

1894 256,547 

1895 264,329 

1896 277,256 

1897 282.417 

1898 289.5W3 


13,168,859,808 
14,380.166,670 
12,875,334,453 
12.120,944.532 
12,057,261,236 
12,276,612.482 
13,877,977,208 
13,649,779,605 
14.698,451,954 
13,254,309,371 
12.928.821,326 
14,278,682.058 


§57,352  00 
60.284  11 
61.560  48 
54,433  49 
53,012  77 
53,287  89 
40.546  01 
48,146  11 
51,772  07 
53,234  42 
38.123  90 
38,567  52 


Cost  per 
Person. 


32^  CtS. 
31 1  CtS. 

30i  CtS 
25i  CtS. 
231  CtS. 
22^  CtS. 
18J  CtS. 
18J  CtS. 
19f  CtS. 
19^  CtS. 
13^  CtS. 
13^  CtS. 


Purity  of  the  Water, 

The  purity  of  the  water  supply  is  of  so  much  importance 
to  the  public  that  the  following  extract  from  the  last  report 
of  the  Board  of  Health  is  submitted: 
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OUR  WATER  SUPPLY. 

Sampler  of  our  drinking  water  have  been  subjected  each 
month  to  chemical  and  bacteriological  examinations,  the  results 
of  which  show  little  variation  in  the  quality  of  our  supply  from 
that  of  last  year.  The  most  noticeable  change  from  month  to 
month  was  found,  as  in  former  years,  during  or  shortly  after  the 
spring  freshets,  at  a  time  when  there  was  much  recently  melted 
ice  and  snow  in  our  lakes  and  rivers,  and  when  they  were  receiv- 
ing large  quantities  of  drainage  water  from  the  surrounding 
country.  At  that  time  the  water  was  very  roily,  and  there  was 
a  marked  increase  in  the  amount  of  vegetable  and  earthy  matter 
and  in  the  number  of  bacteria  present.  I  was  unable,  however,  at 
this  period  or  at  any  time  during  the  year,  to  discover  any  indica- 
tion of  disease-producing  germs.  The  bacteria  present  had  no 
effect  whatever  upon  animals,  and  the  bacillus  typhi  abdominalis 
(bacillus  of  typhoid  fever)  was  searched  for  repeatedly,  but  not 
found.  We  are  indeed  to  be  congratulated  that  infection  from 
the  typhoid  fever  epidemic  raging  at  St.  Clair  and  other  towns 
above  us,  during  the  late  winter  and  early  spring,  did  not  reach 
our  intake  pipe.  That  it  did  not  is  evidenced  by  the  fact  that 
there ,  were  even  fewer  deaths  from  typhoid  fever  during  the 
months  following  that  epidemic  than  at  any  other  part  of  the  year. 
Our  death  rate  from  typhoid  fever  for  the  year  was  less  than  1.4 
per  10,000  population,  wliich  is  very  low  compared  with  that  of 
other  American   cities. 

Appended  is  a  table  giving  results  of  the  monthly  examina- 
tions of  our  Avater: 
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Economy  of  Waste. 

H18T0KICAL. 


WATER  PUMPED. 

Total  iJi'^ntity. 

P«Fa.,lI 

233.840,375 

308.531,743 

70,86 

376.865.128 

81,46 

602,1^4.305 

131,29 

697.190,523 

113,65 

718.091,307 

110,91 

782,118,587 

115.11 

870,036.451 

125,18 

895.139.423 

133,57 

994,045,329 

1.085,798.013 

184.53 

1.040,514.887 

135,67 

1.196,817,023 

181,62 

1.425,.'535,2:M 

1,606,545,125 

144.36 

1.046.810.325 

153,4U 

154,41 

2.782,292.578 

173.51 

8,108.393.948 

187,98 

8,289.872.635 

314,60 

300,33 

4,213,289.790 

307,0fi 

4.345, 74:i,  830 

310,93 

5.120,599.110 

340,S4 

5.552.965.810 

347. 1& 

6.543.127,968 

279,72 

fl.2W.000.74a 

243. oe 

8.310.614,140 

280, 8fl 

9.070.820.580 

336.86 

10.576,571.254 

8:«,07 

13.168.859.808 

14.880, 166. «  70 

soo.os 

13,875.834,463 

328,88 

12.120,944.532 

203,30 

13,057,261,286 

364,56 

278.57 

13.649,779,605 

373,47 

14.698,451.954 

285.81 

13,254.369,371 

34.').71 

253,43 
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Water  Rates. 

In  189 1,  and  in  almost  every  succeeding  year  thereafter, 
there  have  been  certain  reductions  in  the  rates,  which  are 
narrated  below  and  which  have  had  the  following  effects: 


No.  of 
YEARS.  Families 

Supplied. 


Rates 
Received. 

Average 

per 
Family. 

$889,079  97 

§8  85 

403.534  98 

8  67 

420,4$M3  83 

8  44 

418.728  76 

8  39 

428.773  41 

8  34 

400,147  82 

7  52 

335,997  28 

6  09 

230,743  13 

4  20 

1891., 43,933 

1892 :  40,400 

1893 ■  49,817 

1894 49.912 

1895 51,420 

1896 58,941 

1897 54.945 

1898 56,341 


The  reductions  in  the  schedule  of  rates  since  1890  have 
been  as  follows : 

September  i,  1890,  meter  rates  were  reduced  to  3i  cents 
per  1,000  gallons  for  quantities  exceeding  3,000  cubic  feet 
each  month.  I'nder  3,000  cubic  feet,  to  6f^  cents  per  1,000 
gallons. 

July  T,  1891,  the  charg<?  for  the  use  of  hose  for  lawn 
and  street  sprinkling  was  abated,  the  annual  amount  previ- 
ously received  therefrom  being  estimated  at  about  $20,000. 
Hose  tax  was  restored  July  i,  1897. 

July  I,  1894,  the  rates  on  fixtures  were  largely  reduced. 

April  I,  1896.  the  meter  rate  was  reduced  to  22-9  cents 
per  1,000  gallons  for  all  over  3,000  cubic  feet  each  month. 

July  I,  1896,  the  rate  of  S5  U]K)n  families  for  household 
purposes  was  reduced  to  S4. 

July  I,  1897,  a  25  ])er  cent  reduction  was  made  in  the 
entire  schedule  of  rates,  meter  and  assessed. 

January  1,  1898,  an  additional  25  per  cent,  reduction 
was  made. 
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The  average  rate  per  family  from  1887  to  1890  was 
$9.36,  and,  in  order  to  show  the  total  reductions  made  in 
the  water  rates  since  1890,  the  following  table  is  introduced : 


YEARS. 


1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 


Totals 


No.  of  Families 
Supplied. 


43,933 
46,400 
49,817 
49,912 
52,426 
53,941 
54,945 
56,341 


Rates  Received. 


Rates  would 

have  received 

at  the  average 

of  $9.86 

per  family. 


$389,079 
402,534 
420,490 
418,728 
428,772 
406,147 
335,997 
236,743 


$3,038,490 


§411,213 
434,304 
466,287 
467.176 
490,707 
504,887 
514,285 
527,352 

$3,816,210 


Total  of  reductions $777,720 


32 


FOKTY-BEVENTH    ANNUAL   REPORT   OF   THE 


M 

g 


a 


;3  s  s 


u 

o     e 

1      ® 

00 

s 

le 

s 

if; 

X 


:r 


i^  *M 


1    9         S    5    * 


§  S  I  fe 


4.     lo     es 

Tf         Cb         ©» 


S 


g 


S    2 


w  i; 


O 


00 


l>   ^ 


eo 
eo 


S      so 


s 


."^±5  8 

tg        A        O        to 


00 


^     i     ^     & 


« 


I    « 


t^  « 


s 

«% 

s 


o     o     o 
*^     o      »-• 


oc 


-     Q 


I  5  i 


^ 


^  g 


S    8    S 


s 


*'  »  CO  GO 

9  21  rl  ^ 

S>  00  eo  lO 

00  1-1  «  • 

o  •>  CO  (O 

S  S  S  ^ 

eo 


3     S 


o 


2 


MM 


s 

«M 

o 

M 


i'- 


C4 


ca 


3  i 


a 
o 


a 


to 


i      a 

'        OD 
I        V 

!     S 
,    ^ 

I  i 

I  .s* 

■    s 

:      S 

■1 

6 


=   3  a  ■ 

S    55    ?     ' 


a 
o 


0 

O 


BOARD   OF   WATER   COMMISSIONERS.  33 

Pipeas:e  System. 

You  are  respectfully  referred  to  the  report  of  the  Super- 
intendent of  Construction  for  a  detailed  account  of  the  work 
done  in  his  department  during  the  year. 

The  total  mileage  of  the  distribution  system  January  i, 
1899,  is  553;^^  miles,  of  which  28|^|i  miles  were  laid 
during  the  year;  i4gy|-f^  miles  were  laid  in  the  city,  I3|y|-J 
miles  were  laid  in  the  village  of  Delray  and  3914  feet  laid 
in  the  1  village  of  Grosse  Pointe,  making  a  total  laid  outside 
the  city  of  14  Jg^-I  miles,  the  entire  cost  of  which  was  paid 
by  said  villages;  i||-|-|  miles  of  pipe  were  replaced  by  pipe 
of  larger  size. 

A  contract  was  entered  into  in  the  spring  with  the  vil- 
lage of  Delray  to  pipe  the  village  and  connect  and  supply 
water  from  the  Detroit  system.  The  entire  cost  of  the  work 
to  the  present  time,  $48,560.66,  has  been  paid  by  the  village. 
The  system  will  soon  be  completed  and  meters  placed,  when 
the  water  furnished  will  be  paid  for  by  meter  measurement. 

All  of  which  is  respectfully  submitted. 

MARSHALL   H.  GODFREY, 

General  Manager. 


REPORT  OF  THE  CIVIL  ENGINEER. 


Detroit,  Mich.,  January  3,  1899. 

To  the  Honorable  Board  of  Water  Commissioners  of  the  City 
of  Detroit: 

Gentlemen — I  have  the  honor  to  submit  the  following 
report,  covering  the  operations  of  your  Engineering  Depart- 
ment for  the  year  1898: 

Distribution  System. 

The  daily  consumption  of  water  for  the  year  has  aver- 
aged 1 35. 1  gallons  per  consumer,  an  increase  of  nearly  10 
gallons  over  1897,  and  about  five  gallons  in  excess  of  the 
consumption  in  1896.  The  consumption  of  water  from  year 
to  year  is  subject  to  variation  due  to  many  causes,  and  is 
very  largely  dependent  upon  conditions  of  temperature  and 
rainfall.  The  quantity  of  water  used  for  flushing  purposes 
during  the  past  season  is  considerably  larger  than  ever  be- 
fore ;  the  leakage  is  somewhat  greater  on  account  of  slightly 
increased  pressures;  nearly  a  thousand  meters  have  been 
practically  discontinued,  causing  some  increase  in  waste, 
Add  to  these  the  fact  that  business  is  resuming  its  normal 
activity,  and  the  increased  per  capita  consumption  is  fully 
accounted  for. 

Plate  I,  page  35,  shows  the  relation  existing  between 
the  total  water  pumped,  total  precipitation  and  mean  tem- 
perature for  each  day  of  the  year.  The  cold  weather  the 
first  of  February  is  seen  to  have  caused  an  increased  con- 
sumption of  about  fifteen  million  gallons  per  day,  while  the 
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falling,  temperature,  combined  with  rainfall  which  occurred 
on  Sunday,  September  4,  caused  a  decrease  of  nearly  twenty 
million  gallons  per  day.  Throughout  the  entire  year  the  in- 
teresting phenomena  incident  to  varying  weather  conditions 
obtain,  and  need  not  be  further  discussed  except  to  say  that 
the  effects  in  June,  July  and  August  are  in  a  few  instances 
obscured  by  the  use  of  water  in  considerable  quantities  for 
experimental  purposes. 

Plate  2  shows  all  mains  in  the  distribution  system 
eight  inches  in  diameter  and  over,  in  connection  with 
the  ten-foot  contour  lines.  The  only  extension  of  note  is 
the  line  of  sixteen  and  twelve-inch  pipe  to  supply  Delray. 
To  obtain  the  average  pressure  at  which  water  is  delivered, 
twenty-five  pressure  gauges  are  placed  in  fire  engine  houses 
at  locations  indicated  on  Plate  2.  These  gauges  are  read 
once  an  hour  by  Fire  Department  employes.  The  average 
pressure  for  1898  is  23.51  pounds;  for  1897  it  was  22.98, 
which  shows  an  increase  of  about  half  a  pound.  The  press- 
ure at  the  pumps  was  about  a  pound  higher  for  1898  than 
for  1897,  the  extra  half  pound  being  required  to  overcome 
the  additional  friction  on  account  of  increased  consumption. 

The  work  done  by  the  engines  aggregates  13,462,549,- 
931,850  foot  pounds,  of  which  38.22  per  cent  was  used  to 
lift  the  water  to  the  required  elevation,  13  per  cent  to  over- 
come the  friction  of  water  in  pipes  and  48.78  per  cent  to  de- 
liver the  water  at  the  required  pressure  and  volume  through 
service  pipes,  house  plumbing,  etc. 


Flushing:  Mains. 

At  certain  seasons  of  the  vear  the  Detroit  River  is  roiled 
by  the  action  of  winter  storms  and  floating  ice  in  the  shallow 
lake  above  us.  At  such  times  large  quantities  of  mud  are 
introduced  into  the  distribution  system.  As  a  result  deposits 
of  silt  are  formed  in  all  pipes  where  the  flow  of  water  is  such 
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as  to  admit  of  sedimentation.  In  September  several  large 
pipes  were  found  on  examination  to  be  nearly  or  quite  half 
full  of  this  deposit  and  complaints  of  bad  water  came  in 
everv  time  the  ordinary  flow  of  water  was  distributed  bv  clos- 
ing  gates  or  by  other  means.  A  system  of  blow-offs  was 
designed  and  put  into  operation  ^t  a  cost  of  about  $2,000, 
by  means  of  which  all  large  mains  can  be  eflfectively  flushed 
and  the  contents  discharged  into  large  sewers.  We  thus 
not  only  clean  our  own  pipes,  but  greatly  improve  the  condi- 
tion of  the  sewers.  The  quantity  of  water  used  for  this  pur- 
pose is  shown  in  solid  black  on  Plate  i,  and  was  very  large, 
amoimting  in  some  instances  to  nearly  a  million  gallons  per 
hour,  or  the  full  capacity  of  one  pumping  engine.  It  was 
foimd  necessary  to  do  the  work  at  night  in  order  to  main- 
tain pressures  and  not  overtax  the  engines.  A  night  crew 
was  organized  and  twenty-five  blow-offs  made.  We  used 
about  one  hundred  million  gallons  of  water  in  the  work  and 
removed  over  two  thousand  cubic  vards  of  solid  material. 

It  was  at  first  feared  that  the  foul  condition  of  the  pipes 
might  prove  a  serious  source  of  contamination,  but  upon 
examination  by  the  Health  Board  the  deposit  was  found  to 
contain  nothing  of  a  particularly  injurious  character,  being 
composed  of  88.9  per  cent  mineral  and  ii.i  per  cent  volatile 
matter,  all  of  the  same  nature  as  the  solid  matter  found  in 
suspension  in  river  water  when  roily.  Since  completing 
this  work,  only  one  complaint  of  bad  water  has  been  re- 
ceived— a  sufficient  testimony  of  the  good  results  attained. 

The  shaded  portion  of  Plate  3  shows  graphically  the 
quantity  of  water  used  hourly  in  a  blow-off  made  at  Wood- 
ward and  Atwater,  and  compares  it  with  the  water  used  at 
an  (Ordinary  fire  which  occurred  on  the  night  following. 

Plate  4  is  especially  interesting  because  it  shows  the 
probable  effect  of  future  Delray  consumption  on  the  press- 
ures in  our  i)resent  system.  The  upper  line  shows  the  nor- 
mal pressure  at  the  points  indicated:  the  lower  line  shows 
the  pressure  at  the  same  points  with  an  equal  pressure  main- 
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tained  at  the  pumps  and  a  blow-off  open  at  A'inewood  and 
Fort  which  discharged  about  four  hundred  thousand  gallons 
per  hour.  The  shaded  portion  represents  the  resultant  loss 
of  pressure,  and,  as  will  be  noted,  is  the  largest  in  the  north- 
ern portion  of  the  city. 

Drafting:  Room. 

The  present  force,  while  somewhat  smaller  than  it  has 
been  in  recent  years,  is  composed  of  experienced  men,  well 
organized,  and  will  be  able  to  perform  the  routine  work  of 
the  department  without  enlargement.  Our  drawings  are 
growing  more  accurate  and  more  valuable  from  year  to  year. 
Eight  hundred  and  six  tracings  have  been  drawn  or  cor- 
rected during  the  season  and  an  equal  number  of  blue  prints 
furnished  to  the  Construction  Department  and  others.  The 
changes  in  the  arrangement  of  the  Drafting  Room  have 
been  made  as  authorized  and  add  materially  to  the  comfort 
and  convenience  of  the  department. 

Experimental  Work. 

During  the  past  year  some  time  has  been  devoted  to 
<*xperimental  work.  A  discussion  of  the  details  would  nec- 
essarily be  long  and  technical,  and  will  be  here  omitted.  The 
results  as  a  whole  have  been  satisfactory,  and  can  be  sum- 
marized as  follows : 

The  pitot  tube  is  an  instrument  for  measuring  the  flow 
of  water  and  its  principles  have  long  been  known  to  hy- 
draulic engineers,  but  its  use  has  been  restricted,  owing  to 
mechanical  imperfections.  We  have  succeeded  in  so  per- 
fecting it  that  the  flow*  of  water  at  any  i)oint  in  a  pipe  can  be 
ascertained  with  reasonable  accuracy  by  simply  inserting  the 
tube  through  an  ordinary  one-inch  corporation  cock.  Its 
use  will  be  of  much  service  in  designing  future  extensions. 
Our  investigations  will  also  lead  to  the  saving  of  considerable 
money  in  the  cost  of  special  castings. 
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Recommendations. 

In  some  localities  the  small  pipes  still  contain  deposits 
of  sediment.  In  order  to  facilitate  its  removal,  I  respectfully 
recommend  that  blow-oflfs  be  set  where  needed  for  this  work. 

The  subject  of  valves  has  already  been  treated  of  in  a 
special  report. 

Plans  and  estimates  for  the  construction  necessary  to 
'*supply  the  northern  portion  of  the  city  with  a  quantity  of 
water  at  the  desired  pressure  sufficient  to  meet  the  needs  of 
the  present  and  future''  will  be  presented  as  soon  as  com- 
pleted. 

All  of  which  is  respectfully  submitted. 

C.  W.   HUBBELL, 

Civil  Engineer, 


REPORT  OF  SUPERINTENDENT  OF  METERS  AND  INSPECTION. 


Detroit,  January  lo,  1899. 

To  the  Board  of  Water  Commissioners : 

Gentlemen — In  compliance  with  the  rules  and  regulations 
of  3'our  honorable  bod}*,  I  herewith  report  the  work  done  in 
the  Meter,  Inspection  and  Ser\'ice  Cocks  Department  during 
the  year  1898. 


NUMBER   OP  METERS   PLACED   DURING    THE    YEAR,    AND 
TOTAL  NUMBER  IN  SERVICE  JANUARY  1.  18»9. 


SIZES. 


ft^  in.  94  in.  1  in.  l^in.|  2  in.    3  in.    4  in.  !  6  in. !  Total 


I 
-. |. 

In  service  Jan.  1,  1898 8,120    1,085 .740      1K5  ■    188        75        48  6     5,898 

Placed  during  the  year  1898. . .         1  9       80        a  5         8 77 


Tutal  number  in  service  Jan.  i  , 

1,1^99 8,1211.044       776       214  1    188        78        48  ■        6      5.470 
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Work  in  the  Meter  Department  during  the  past  year 
has  been  limited  almost  entirely  to  the  care  of  meters  that 
were  in  service  previous  to  that  time.  Only  jy  meters  were 
placed  during  the  year,  making  the  total  number  now  in  ser- 
vice 5,470,  from  which  should  be  deducted  1,045,  that  being 
the  number  transferred  to  the  assessment  roll,  and  from 
which  no  meter  rates  are  received.  This  leaves  only  4,325 
meters  that  are  in  actual  service. 

The  meters  still  remain  on  the  premises  of  those  trans- 
ferred to  the  assessment  roll,  and  are  read  each  quarter  in 
connection  with  the  other  meters. 

In  some  cases,  with  those  who  have  made  the  change, 
the  meter  shows  that  the  waste  of  water  has  been  reckless. 
Where  they  consumed  not  to  exceed  eleven  or  twelve  thous- 
and gallons  in  three  months  when  paying  meter  rates,  after 
changing  to  the  assessment  roll  their  consumption  has  been 
from  one  hundred  to  two  hundred  and  ninety  thousand 
gallons  for  the  same  length  of  time.  Tlie  most  aggravated 
cases  have  been  placed  back  on  the  meter  roll,  where  meter 
rates  will  be  charged  until  the  consumption  is  reduced  to 
where  it  legitimately  belongs.  No  doubt,  wxre  the  meters 
removed  from  all  of  those  w^ho  have  made  the  transfer,  many 
more  would  be  wasting  in  the  same  proportion.  The  meters 
remaining  on  the  premises  have  a  restraining  influence  and 
in  a  great  measure  prevents  unnecessary  waste. 

When  we  have  occasion  to  use  small  meters,  they  are 
removed  from  the  before-mentioned  premises,  and  in  this 
way  we  will  be  able  to  supply  the  demand  for  such  meters 
for  a  long  time,  making  it  necessary  to  purchase  only  the 
larger  sizes  for  use  on  large  consumers. 

The  consumption  at  Highland  Park  village,  as  indicated 
by  the  Venturi  meter,  for  the  year  1898,  was  14,997,000  gal- 
lons, and  as  they  pay  a  flat  rate  of  3  cents  per  1,000  gallons, 
makes  the  receipts  from  that  source  $449.91. 

As  there  were  only  about    forty  connections  in  service 
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during  the  year,  and  nearly  all  of  them  domestic,  the  con- 
sumption seems  to  have  been  about  200  gallons  daily  per 
capita.  During  the  month  of  July  we  made  several  efforts 
to  locate  the  waste  that  was  apparently  going  on,  but  were 
imable  to  do  so. 

In  the  month  of  December  the  consumption  was  610,500 
gallons,  being  about  100  gallons  daily  per  capita.  There  is 
evidently  a  waste  somewhere,  as  the  village  has  no  system  of 
sewers  as  yet,  and  it  hardly  seems  possible  for  them  to  con- 
sume that  quantity  of  water  legitimately;  but  as  they  pay  for 
all  that  enters  their  system  it  may  not  be  quite  proper  for  us 
to  question  the  amount  of  their  consumption. 


Inspection. 

The  Inspection  Department  as  now  constituted  consists 
of  seventeen  inspectors,  one  for  each  ward.  Their  duties  re- 
quire them  to  perform  all  of  the  outside  work  in  their  re- 
spective wards,  which  includes  the  inspection  of  all  plumbing, 
locating  stop  boxes,  examining  for  leaks,  reading  meters, 
delivering  meter  bills  and  also  water  bills  to  all  estimated 
consumers,  who  do  not  pay  the  first  month  in  the  quarter 
(this  of  itself  means  the  delivering  of  seventy-five  thousand 
notices  during  the  year),  shutting  off  for  non-payment,  va- 
cancies, etc.,  turning  on  water  for  all  purposes  and  getting 
the  necessary  information  of  all  kinds  for  making  a  new 
assessment  each  year. 

Their  duties  are  quite  formidable  and  will  require  the 
utmost  diligence  in  order  to  meet  the  demands  made  upon 
them.  They  are  now  busy  with  their  delinquent  lists,  which 
will  be  completed  in  a  few  days,  when  they  will  commence 
getting  the  facts  and  data  for  the  coming  assessment.  In 
fact,  some  of  them  are  already  at  this  work. 
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The  following  table  will  show  the  greater  portion  of  th( 
work  done  in  this  department  during  the  year  1898 : 

New  coDnections 1,70 

ExtensioDS 62 

Buildings  inspected 3.13 

Fixtures  inspected 4,16 

Let  on  new  connections 2,14 

Let  on  vacancies 2,78 

Building  tax  notice 69 

Delinquents  notified 41,34 

Shut  oflf  for  nonpayment 66 

Shut  oflf  for  vacancy 2,60 

Inquiries  for  collectors 4,85 

Meters  read 15,87 

Meter  bills  delivered 13,00 

Examinations  for  leaks 18,34 

Leaks  reported 1,29 

Total 113,22 


Service  Connections. 

Fifteen  hundred  and  forty-one  (1,541)  service  connec 
tions  were  made  during  the  past  year;  1,014  were  f-inch 
474  i-inch,  30  2-inch,  11  3-inch,  9  4-inch  and  3  6-inch 
Thirty-seven  f-inch  and  3  i-inch  connections  were  discon 
tinned,  making  the  total  number  of  service  connections  ii 
the  city  on  the  first  day  of  January,  1899,  53,720. 

There  were  also  inserted  for  the  village  of  Highlan( 
Park  8  f-inch  and  3  i-inch  connections,  and  for  Delray  19. 
f-inch,  16  I-inch,  i  2-inch,  i  3-inch  and  2  6-inch  connec 
tions.  The  total  number  of  service  connections  now  ii 
Highland  Park  is  48  and  in  Delray  268. 

One  hundred  and  sixty-six  (166)  f-inch  and  80  i-inci 
of  the  old  drive  cocks  have  been  replaced  with  the  screv 
cocks.  Wherever  we  have  one  of  Ihe  drive  cocks  exposec 
it  is  replaced  with  a  screw  cock,  as  with  the  increased  press 
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lire  there  is  great  clanger  of  the  old  ones  blowing,  out  when- 
ever they  are  uncovered.  The  cost  of  making  the  change 
being  very  small,  it  was  thought  advisable  by  our  former 
engineer  (Mr.  Williams)  to  make  said  change  on  all  occa- 
sions wliere  we  found  them  exposed  for  any  purpose  what- 
ever. 

UiH'tMptH  for  K<TvIce  oockH  during  the  year $4,882  35 

Kc'Ci'IptH  for  IMuinlhTS'  licences 048  80 


ft* 


rotal  n'C(»li)t«  Service  Cocks  Department $5,531  15 
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REPORT  OF  SUPERINTENDENT  OF  METERS  AND  INSPECTION. 


Detroit,  January  lo,  1899. 
To  the  Board  of  Water  Commissioners: 

Gentlemen — In  compliance  with  the  rules  and  regulations 
of  your  honorable  body,  I  herewith  report  the  work  done  in 
the  Meter,  Inspection  and  Service  Cocks  Department  during 
the  year  1898. 

NUSIBBR  OP  METERS  PLACED   DURING   THE    YEAR.    AND 
TOTAL  NUMBER  IN  SERVICE  JANUARY  1,  1899. 
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METERS  IN  STOCK. 


KIND. 


Thomson 
Crown.... 
Heraey  .. 


Aggregate . 


SIZES. 


Hin. 


8 


lin. 

1 
1 

8 

10 


IHin.!  2 in. 


1 
1 


2 

1 

8 


Sin.    4  in. 


2 


1    . 


3 


Toti 


Valuatiou  of  meters  iu  stock  January  1,  1899, $658  0 

Valuation  of  material  on  hand  January  1,  1899 431  6 

Valuation  of  tools  January  1,  1899 465  3 

Valuation  of  horse,  wagons,  etc.,  January  1,  1899 277  0 

Valuation  of  furniture  and  fixtures,  January  1,  1899 105  0 


Total  valuation  of  stock  on  hand  January  1,  1899 $1,937  0 

Valuation  of  meters  in  service  January  1,  1898. . .  .$100,750  27 
Deduct  5  per  cent  for  depreciation  in  value 5,037  51 


$95,712  7 

Add  amount  expended  during  the  year  for  meters  placed 7,091  5 

Total  valuation  of  meters  in  service  January  1,  1899 $102,804  2 


Cost  of  material  used  in  repairing  meters,  1898. . .       $176  05 
Cost  of  labor  repairing  meters,  1898 971  15 


Less  amount  received  for  repairing  meters 


$1,147  2 
81  5 


Total  cost  of  repairs $1,115 
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The  following  tables  show  in  detail  the  work  done  by- 
each  engine  each  month  of  the  year: 

SNGINB  No.]. 


July.!!:;;!!!! 

AUgtlBt 

Boptomber... 


nin. 

RevDlu- 

aai]on» 

"■ 

816,837 

387.605,788 

10 

Mr,614 

17 

2.880.468 

8,058,  M3.ttS8 

ENCINK  No, 

3. 

J.;u"T 

7S9 
*9H 

40 
30 

g7B.477 

8i7;aw 

488,851  ■ 

lea.sso 

885,441,800 

saa 

^ : :::■-:: 

SS':::;::;::;.:::;:::-: 

Aupiat 

481,8M.80a 
«0a,tt»B,7fl8 

;:^o 

^ 

a,i4o.ooa  1 

Tolal 

4,St9,!e4,D20 

KNOINB  No. 


Fahniarr 

49 

40 

as 

^^ 

4e.am,a7s 

]64,876,(K» 
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87S 
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S89 
4,088 

89 

45 
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S?-S'SSg 
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B8S.7B7.00O 
BSfl,T4i,6«> 

DacBmber 
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2.651,588 

4.1«S,4M,S«I 
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TOTAL  EXPENSE  FOR  PUMPING  WATER. 

Fuel,  coal  consumed $17,880  II 

Salaries,  engineers  et  al 19,096  8' 

Engine  oil  and  waste 431  1' 

Repairs,  boilers  and  machinery 490  5J 

Supplies,  soap,  polish,  etc 142  7J 

Supplies,  valves,  gaskets,  packing,  etc 242  71 

Electric  light  supplies,  etc 138  71 

Farrier 7  0< 

Boiler  inspection 86  0( 

Ice 23  » 

Street  car  tickets 10  0( 

Horse  expense 67  6J 

Total $38,567  5i 

The  cost  of  fuel  per  million  gallons  pumped  is  $1.2; 
and  per  million  gallons  pumped  100  feet  high  is  $1.14. 

The  table  shows  that  the  water  pumped  during  the  yeai 
was  14,278,682,058  gallons,  an  increase  of  10  per  cent  com- 
pared with  that  of  1897. 

The  total  expense  for  pumping  water,  heating  and  light- 
ing was  $38,567.52,  making  the  cost  per  million  $2.70,  a  de- 
crease of  8  per  cent  from  that  of  1897. 

All  of  the  engines  show  a  good  average  duty.  No.  i 
engine  is  in  a  good  condition,  excepting  the  foundation 
which  will  need  some  attention  in  the  near  future.  No.  : 
foundation  has  been  working  loose  for  a  number  of  years 
Repairs  are  now  being  made,  so  I  expect  it  will  prove  satis 
factory  when  given  a  trial. 

I  would  recommend  changing  the  H.  P.  cylinders  or 
Nos.  I  and  2  engines,  which  I  consider  would  increase  th( 
efficiency  15  per  cent  and  would  then  be  able  to  carry  tin 
same  steam  pressure  on  all  boilers,  thus  making  less  com 
plication  in  the  pipe  system  generally. 

No.  3  engine,  which  was  stated  in  last  year's  report  a 
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being  altered,  as  authorized  by  the  Board,  was  completed  in 
February,  and  has  performed  good  service  since.  It  is  a 
pleasure  to  say  that  it  fully  came  up  to  expectations,  its  effi- 
ciency being  increased  20  per  cent  from  that  of  former  years, 
and  also,  during  the  warm  weather,  certain  hours  was  run 
up  to  very  near  35,000,000  gallons  capacity. 

The  boilers  in  the  west  and  middle  rooms  are  in  good 
condition ;  those  in  the  east  room,  which  are  to  be  replaced 
by  new  ones,  need  no  comments.  The  eave  troughs  on  the 
engine  house  need  some  attention;  otherwise  the  buildings 
are  in  good  condition. 

Respectfully  submitted. 

URIAH   GOULD, 
Chief  Engineer  at  Pumping  Works, 


SPECIAL    REPORT 


or   THE 


CIVIL  AND  CHIEF  ENGINEERS 

TOIPROVIDE  FOR  TlfE  PRESENT  AND  FUTURE  NEEDS  OF 
THE  WATER  CONSUMERS  OF  DETROIT. 


To  the  Hojiorable  Board  of  Water  Commissioners  of  the  City 
of  Detroit: 

Gentlemen — The  following  report  is  respectfully  sub- 
mitted in  accordance  with  instructions  received  December 
14,  1898. 

In  order  to  intelligently  provide  fur  the  present  and 
future  needs  of  water  consumers,  a  close  examination  of  ex- 
isting conditions  is  imperative.  A  careful  study  has  been 
made  of  all  available  records  and  data  relative  to  the  growth 
and  per  capita  consumption  of  Detroit  for  a  period  covering 
the  last  eighteen  years. 

For  convenient  reference  the  results  obtained  are  put 
in  tabular  form  as  follows : 
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Year. 


1880  . 

1881  . 
1882. 
1888  . 

1884  . 

1885  . 


1886 
1887 
1888 
1889 
1890 

1891 
1892 
1893 
1894 
1895 

1896 
1897 
1898 
1899 

1900 


Whole  num- 
ber of  per- 
sons actual- 
j  ly  supplied 
!  with  water. 


116,369 
122,544 
130,263 
189.816 
149  170 
154,293 

160,369 
171,740 
182,840 
193,441 
206,055 

213,075 
225,040 
244,103 
252,056 
261,253 

275,099 
2a5,714 
294,580 


Average      mum        Daily 

Increase  of  population    ^^S"y      ^I^}^^,    Si."2S5 

in  periods  oYS  years.     Si^*?°«    fe^JSi"  ^fJSf 
'^  *'  ■  Der  con-    ions  ner     sumer. 


Maxi- 
mum 
rate. 


317,000 


1905 375.000 


1910 435,000 


1915 500.000 


60,000 


65,000 


per  con- 
sumer. 


134 
146 
183 
145 
156 
177 


Ions  per    sumer. 
con-        meter, 
sumer. 


187 

210 

1 

1.03 

j   215 
182 

1.35 
1.97 

161 

155 
152 

8.32 

15.36 
19.32 

J^ 

156 
149 

240 
262 

19.92 
19.52 

^^^ 

154 
132 

274 
219 

22.22 

^«^^/^ 

22.55 

^'^J^           ^ 

-0^^^ 
^  ^^P^ 

124 
133 

279 
265 

23.27 
25.80 

^^.y^ 

293 

58,000 
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The  reduction  in  per  capita  consumption  from  215  gal- 
lons, 1888,  to  the  present  average  of  about  130  gallons  can 
be  credited  approximately  as  follows : 

1.  Saving  due  to  meters  about 45  Gals,  per  consumer  daily 

2.  Economy  at  the  pumps  about 30  Gals,  per  consumer  daily 

3.  Work   of  Inspectors,   about 10  Gals,  per  consumer  daily 

Total    reduction    85  Gals,  per  consumer  daily 

Nineteen  and  four-tenths  per  cent  of  all  water  pumpec 
in  1898  was  metered,  and,  as  practically  all  the  water  usee 
for  manufacturing  and  business  purposes  is  now  metered 
it  is  thought  that  little  further  reduction  in  the  per  capita 
consumption  is  likely  to  occur  from  this  source,  unless  the 
meter  service  be  extended  to  private  houses.  There  has  beer 
no  waste  at  the  pumps  since  1894,  so  that  no  furthei 
economy  can  be  looked  for  from  that  quarter. 

For  the  last  three  years  the  average  daily  consumption 
has  been  ijo  gallons  per  person.  During  this  period  the 
weather  conditions  have  been,  on  the  whole,  favorable.  The 
1899  consumption  is  expected  to  reach  140  gallons,  which 
is  the  least  amount  upon  which  it  is  safe  to  figure. 

In  a  direct  pressure  system,  such  as  the  one  under  con- 
sideration, where  there  is  no  reservoir  reserve,  it  is  neces- 
sary to  provide,  not  only  for  the  average  quantity  of  water 
used  daily,  but  the  pumps  and  mains  must  be  of  sufficient 
capacity  to  supply  the  maximum  rate  of  consumption.  Our 
records  on  this  point  extend  only  to  1893,  and  give  the 
maximum  daily  per  capita  rate  as  follows : 

1893 — 240  gallons  per  day. 
1894—262      "  "    " 

1895-274  "  "  " 
1896-219  '*  "  " 
1897—279 
1898—265 


^^  ti      it 


1899—293 

Average.  .262      ** 
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One  engine  should  be  held  in  reserve  for  use  in  case 
of  accident  or  repairs,  and  as  the  per  capita  rate  of  265  gal- 
lons per  day  has  been  exceeded  in  only  three  years  out  of 
seven,  such  occurrences  can  be  treated  as  ''accidents,"  to  be 
taken  care  of  by  the  reserve  engine. 

If,  then,  we  provide  pumps  and  mains  of  sufficient  ca- 
pacity to  deliver  265  gallons  per  day  to  each  consumer,  and 
have  in  addition  a  reserve  engine,  all  reasonable  precau- 
tions will  have  been  taken. 

On  this  basis  a  new  24-million  engine  is  required  for 
each  increase  of  91,000  consumers,  or  a  new  30-million  en- 
gine for  each  114,000. 

From  this  it  will  be  seen  that  number  3  engine  was 
needed  soon  after  the  old  Works  were  discontinued  in  t88i, 
but  was  not  completed  until  February,  1886. 

During  the  intervening  time  there  were  132  days  when 
it  was  necessary  to  use  the  reserve  engine,  or  132  "acci- 
dents." 

Engine  Xo.  4  was  needed  as  a  reserve  engine  in  1890, 
but  was  not  completed  until  March,  1894;  in  the  meantime 
there  were  only  19  "accidents"  of  the  kind  mentioned. 

A  new  engine  (Xo.  5)  was  required  in  1898.  according 
to  schedule,  and  we  have  alreadv  had  two  davs,  Februarv 
13  and  14,  when  all  engines  were  in  service,  leaving  no  re- 
serve. 

At  the  present  rate  of  increase  in  population  a  new 
24-million  engine  will  be  required  every  seven  years,  or  a 
30-million  every  nine  years. 

One  of  the  proposed  new  engines  should  have  a  capacity 
of  24  million  gallons  per  day  of  24  hours  in  order  that  the 
work  required  may  be  done  with  as  little  waste  of  fuel  as 
possible. 

Tliere  were  two  days  in  1897,  eight  in  1898,  and  seven 
in  1899,  to  date,  when  the  consumption  exceeded  the  rated 
capacity  of  the  three  24-million  engines.     On  any  one  of 
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these  days  an  accident  to  the  30-million  engine  would  hav 
made  it  impossible  to  pump  tlie  water  required,  leaving  u 
practically  dependent  on  one  engine.  For  this  reason  th 
second  engine  should  have  a  rated  capacity  of  30  millio 
gallons  daily,  and  be  so  connected  that  it  could  take  th 
place  of  Xo.  3  in  case  of  accident.  Both  engines  should  b 
designed  to  withstand  a  water  pressure  of  100  pounds  to  th 
square  inch. 

When  first  installed  they  will  be  required  to  pum 
against  a  pressure  of  60  to  75  pounds. 

These  engines,  with  foundcitions  and  steam  and  wate 
connections  complete,  will  cost  about  $100,000  each. 

The  boilers  already  contracted  for  will  be  sufficient  fo 
present  needs;  no  further  construction  is  required  at  thi 
time. 

An  extension  to  the  Pumping  Station  on  the  east,  sui 
ficiently  large  to  accommodate  tb.ree  engines,  would  cos 
about  $38,000,  and  would  leave  a  driveway  only  38  feet  wid 
between  the  end  of  the  building  and  the  fence  on  the  easterl 
side  of  the  grounds.  A  building  large  enough  for  two  en 
gines  would  cost  about  827,000,  and  would  leave  a  drive 
way  76  feet  wide.  The  latter  extension  would  be  sufficien 
for  the  next  fifteen  vears. 

Change  will  be  required  in  the  brick  well  and  conduii 
which  will  cost  about  $4,500.00. 

It  is  recommended  that  the  high  and  low  pressure  sys 
terns  be  divided  approximately  along  the  145-foot  contou 
line  which  crosses  Woodward  avenue  near  Canfield  avenu( 
This  can  be  accomplished,  without  creating  dead  ends,  at 
total  estimated  cost  of  $5,500.00.  The  present  consumptio: 
in  the  high  level  district  thus  inclosed  averages  about  9,000, 
000  gallons  daily,  which  will  be  increased  to  11,000,000  wit 
the  proposed  higher  pressure. 

The  maximum  demand  to  be  provided  will  be  ver 
nearly  twice  the   mean    or  22,000,000  daily.     This  portio 
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of  the  city  is  building  up  very  rapidly,  and  it  is  estimated 
that  at  least  one-fifth  of  the  future  increase  in  consumption 
will  fall  within  the  high  level  district. 

The  economical  capacity  of  the  present  lines  of  pipe 
leading  from  the  Pumping  Station  will  soon  be  reached,  and 
the  existing  line  of  42-inch  pipe  in  Mack  avenue  is  not  in 
condition  to  be  utilized  for  the  high  pressure  system.  It  is 
therefore  recommended  that  a  new  line  of  42-inch  pipe  be 
laid  from  the  Pumping  Station  to  the  intersection  of  East 
Boulevard  and  Sylvester  street,  a  distance  of  14,154  feet,  es- 
timated cost  of  $127,386.00,  continuing  with  a  36-inch  line 
to  Collins  and  Superior,  4,991  feet,  at  a  cost  of  $38,214.00. 
In  order  to  use  the  Mack  avenue  line,  it  will  be  necessary  to 
lay  an  additional  2,019  feet  of  36-inch  pipe  in  Mack  avenue 
from  Collins  to  Chene  street,  thus  connecting  it  with  the 
lower  system  at  an  estimated  cost  of  $17,000.00. 

The  necessary  water  connections  in  the  pumping  works 
grounds  will  cost  about  $15,000.00.  A  summary  of  costs  is 
given  as  follows: 

Summary  of  Cost. 

1.  Two  engines  with  foundations  and  connections $200,000 

2.  Buildings  for  three  engines 38,000 

3.  New  main^  42  inch  and  36  inch $165,600 

Changes  in  Mack  Ave.  line 17,000 

Right  of  way 2,000 

Connections  at  pumping  station 15,000 

Division  ot  system 5, 500 

Change  in   brick  conduit 4,500  209,600 

Total $447,600 

All  of  which  is  very  respectfully  presented. 

(Signed)  C.  W.  HUBBELL, 

Civil  Engineer, 

URIAH    GOULD, 

Chief  Engineer, 


REPORT  OF  THE  SUPERINTENDENT  OF  CONSTRUCTION. 


'  Detroit,  January,  1899. 

To  the  Board  of  Water  Covimissioners : 

Gentlemen — In  obedience  to  the  rules  of  vcur  honor 
able  body,  I  herewith  present  the  annual  report  relating  t< 
the  condition  and  progress  of  the  Construction  Departmeni 
Being  appointed  by  your  honorable  body  as  your  Superin 
tendent  of  Construction  in  the  middle  of  the  season,  it  be 
comes  necessary  for  me  to  report  the  work  done  earlier  \\ 
the  year  by  my  predecessor.  At  that  time  the  greater  por 
tion  of  the  work  in  the  village  of  Delray  had  been  executec 
What  pipe  remained  unlaid  consisted  of  the  distribution  pip 
in  the  extreme  southwestern  part  of  the  village,  lying  be 
tween  River  street  and  Dearborn  avenue;  the  12-inch  suctioi 
pipe,  from  the  intersection  of  South  street  and  Artillery  ave 
nuc  to  its  present  terminus  in  the  Solvay  Process  Company' 
grounds;  the  lo-inch  main  distribution  pipe,  from  St.  Clai 
street  and  Exposition  avenue  to  the  same  terminus  in  th 
Solvay  Process  grounds,  together  with  the  hydrant  cor 
nections  throughout  the  village.  The  above  work  was  prac 
tically  finished  by  the  middle  of  September. 

Pumping:  Works  Grounds. 

The  24-inch  brick  sewer  which  drained  the  Pumpin 
Station  into  the  head  of  the  ship  canal  was  cut  of?  from  ths 
outlet  and  re-connected  with  24-inch  iron  pipe  to  a  brick  we 
south  of  the  stand  pipe,  through  which  a  24-inch  iron  pip 
nms  from  the  stand  pipe  to  the  head  of  the  ship  canal.    A 
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addition  of  five  feet  was  required  to  carry  it  through  the 
foundation  of  the  Belvedere  now  being  erected  at  that  point. 
A  section  of  this  pipe  was  cut  out  at  the  well  and  an  old 
gate  was  set  at  the  south  side  of  the  well  by  which  a  desir- 
able amount  of  the  heated  water  from  the  en  chines  mav  be 
let  into  the  canal,  the  balance  of  which  is  now  conveyed 
in  a  24-inch  crock  sewer  to  the  lagoon.  The  outlet  of  this 
sewer  was  thought  not  to  be  well  located,  and  in  order  to 
change  its  course  140  feet  of  the  crock  was  taken  up  and  re- 
laid  so  as  to  extend  across  the  north  end  of  the  lagoon,  re- 
quiring an  additional  120  feet  of  crock. 

The  outlet  was  divided  into  two  branches  of  18  inches 
each,  and  enter  the  lagoon  about  75  feet  from  each  other. 
By  means  of  this  outlet  division  a  current  is  maintained  at 
either  side  of  the  small  island  near  the  head  of  the  lagoon. 
At  these  outlets,  for  the  purpose  of  keeping  them  clean  and 
to  aid  in  cooling  the  water  before  discharging  it  into  the 
lagoon,  there  were  built  two  cooling  basins  into  which  the 
water  is  emptied  from  the  sewers.  The  brims  of  these  basins 
are  raised  about  twelve  inches  above  the  water  level  of  the 
lagoon,  over  which  the  water  falls  in  wide,  thin  sheets. 

Connected  to  the  before-mentioned  24-incli  iron  drain, 
near  the  base  of  the  stand  pipe,  an  8-inch  iron  pipe  was  laid 
to  the  west  lake  at  a  depth  sufficient  to  drain  the  lake  four 
feet  four  inches  below  its  ordinary  level.  At  the  lake  end 
of  this  pipe  an  8-inch  gate  and  overflow  pipe  was.  set  in  a 
brick  well.  From  the  northwest  side  of  the  west  lake  to 
the  northwest  side  of  the  east  lake  an  8-inch  iron  pipe  was 
laid,  with  gate,  overflow  and  well,  as  at  west  lake.  In  laying 
this  line  we  encountered  one  of  the  42-inch  force  mains,  over 
which  we  had  to  raise,  and  further  on  a  lo-inch  service  pipe, 
over  which  we  had  again  to  pass,  so  that  we  can  only  draw 
out  of  this  lake  two  feet  eight  inches  of  its  water. 
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The  drain  from  the  fountains. at  the  Hurlbut  Memorial 
gate  was  found  badly  broken  under  the  driveway,  and  at 
other  places  choked  with  roots.  As  far  as  these  conditions 
were  found  to  exist,  the  crock  was  removed  and  the  drain  re- 
constructed with  6-inch  iron  pipe.  It  will  be  seen  that  all  the 
waste  water  from  the  different  fountains,  as  well  as  the  sur- 
face water  from  the  land  surrounding  and  draining  into  the 
lakes,  is  carried  through  the  above-mentioned  pipes  and 
discharged  into  the  lagoon  in  a  clean  and  fresh  condition, 
the  sewage  having  been  entirely  separated  therefrom. 


New  Iron  Sewer  to  River. 

At  the  river  and  115  feet  out  from  the  water's  edge  an 
8-inch  pipe  was  laid,  running  parallel  with  the  west  line  of 
the  Pumping  Works  grounds  to  a  point  90  feet  south  of  the 
engineer's  barn,  at  which  point  tlie  line  turns  east  and  in 
line  to  the  engine  house  to  a  point  opposite  the  stand  pipe. 
From  this  point  a  6-inch  iron  pipe  was  laid  to  and  connected 
with  the  sewer  pipes  from  the  water  closets  in  the  engine 
room.  From  the  end  of  the  8-inch  pipe,  opposite  the  stand 
pipe,  a  6-inch  pipe  was  laid  to  and  connected  with  the  sewer 
pipe  coming  from  the  water  closets  in  the  stand  pipe.  The 
above  two  sewer  pipe  connections  were  broken  off  from 
their  former  connections. 

Another  connection  to  the  8-inch  pipe  was  made  and 
a  6-inch  pipe  was  laid  to  the  new  library  and  left  for  the 
plumbers  to  connect  therewith.  Another  6-inch  pipe  was 
laid  from  the  engineer's  barn  and  connected  to  the  8-inch 
pipe  90  feet  south  of  same,  and  also  with  the  sewer  pipe  from 
the  engineer's  house.  Inside  the  barn,  a  6-incli  vent  pipe 
was  connected  to  sewer  and  carried  up  to  and  out  through 
the  roof  for  ventilating  purposes.     At  two    points  in     the 
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8-inch  line  parallel  with  west  line  of  grounds,  connections 
were  placed  for  the  future  drainage  of  two  public  lavatories. 
A  brick  gate-well  was  built  at  the  point  where  the  8-inch 
pipe  turns  east,  in  which  were  placed  a  6-inch  water  gate  and 
an  8-inch  sewer  gate;  these  are  to  be  operated  alternately 
when  flushing  the  sewer. 

To  complete  the  above  line  of  sewerage,  there  is  yet  to 
be  laid  about  385  feet  of  8-inch  pipe  on  the  bed  of  the  river 
from  the  end  of  the  115  feet  already  laid.  This  was  left  in 
the  fall  because  it  was  thought  that  the  pipe  could  be  worked 
with  less  difficulty  from  the  ice,  and  in  the  hope  that  the  old 
steamboat  M.  D.  Ward  would  be  by  that  time  removed. 

From  a  12-inch  crock  sewer  on  the  north  side  of  Jeffer- 
son avenue  a  6-inch  iron  pipe  sewer  was  laid  to  the  centre  of 
the  Hurlbut  Memorial  gate  and  branched  either  way  and 
through  the  foundations,  for  the  purpose  of  draining  pro- 
posed lavatories  to  be  placed  therein. 

Water  Service  Pipe. 

From  the  base  of  stand  pipe  east  side  and  running  south 
59  feet,  a  6-inch  pipe  was  laid.  From  this  point  running 
west,  and  parallel  to  the  8-inch  sewer  pipe  above  mentioned, 
a  6-inch  pipe  was  laid  to  the  brick  gate-w^ell  south  of  the 
engineer's  barn,  at  which  point  it  was  connected  10  the 
8inch  sewer  pipe.  Here  a  4-inch  branch  was  conected  run- 
ning south,  parallel  with  the  west  line  of  the  grounds,  1,205 
feet,  with  branches  set  at  the  points  above  mentioned  for 
public  lavatories. 

The  above  was  performed  under  the  direction  of  Donald- 
son &  Myers,  architects,  and  by  order  of  the  Committee  on 
Pumping  Works. 

The  largest  main  line  laid  the  past  year  was  for  the  pur- 
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pose  of  supplying  the  village  of  Delray,  beginning  with  a 
20-inch  pipe  at  the  west  line  of  Vinewood  avenue,  running 
west  on  Porter  street  287  feet,  here  reduced  to  a  16-inch 
pipe  and  continued  through  Clark  Park  and  Porter  street 
to  Cavalry  avenue,  4,390  feet,  south  on  Cavalry  to  Army 
avenue,  218  feet;  west  on  Army  to  Artillery  avenue,  1,129 
feet;  here  again  reducing  to  a  12-inch  pipe  and  turning  south 
on  Artillery  avenue  and  east  of  the  western  city  limits  to 
South  street,  in  the  village  of  Delray,  3,419  feet;  then  west 
on  South  street  to  Exposition  avenue,  3,607  feet ;  again  south 
on  Exposition  avenue  to  River  street,  1,300  feet;  west  on 
River  street  to  a  point  ^y  feet  west  of  Crossley  avenue,  422 
feet.  From  this  point  it  turns  south  into  the  Solvay  Process 
Company's  grounds,  887  feet.  Here  the  line  stops  tempo- 
rarily, about  270  feet  from  where  the  village  authorities  are 
about  to  erect  pressure  pumps.  Until  these  are  in  position 
the  line  cannot  be  completed.  The  total  length  of  this  line 
is  35-J-80  ""^il^s.  All  of  the  material  for  this  uncompleted 
section  is  on  the  ground  except  the  special  castings  required 
to  connect  the  pipes  with  the  pumps.  These  pieces  cannot 
be  made  until  the  pumps  are  permanently  placed. 

Parallel  with  the  above  12-inch  pipe,  a  lo-inch  distribu- 
tion pipe  was  laid  in  the  Solvay  Process  Company's  grounds, 
on  River  street  and  Exposition  avenue,  to  South  street.  At 
this  point  it  branches  east  and  west.  Through  this  pipe  the 
village  is  to  receive  its  entire  supply  of  water. 

The  whole  amount  of  pipe  laid  for  distribution  the  past 
year  amounts  to  28^-||^  miles,  of  which  I2|^|-^  miles  were 
laid  in  the  village  of  Delray  and  4,216  feet  in  the  township  of 
Crosse  Pointe.  Total  amount  laid  outside  the  citv,  i  ^  t2  24 
miles,  and  14-5Y80  miles  within  the  city  limits.  The  Board 
now  owns  Z^-^^^^  miles  of  pipe  outside  the  limits  of  the  city. 
The  total  amount  of  pipe  discontinued  was  1  ^-|^y-     miles,  of 
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which  i-J|-||  miles  was  within  the  city  and  705  feet  in  the 
village  of  Delray,  all  of  which  was  replaced  by  pipe  of  larger 
caliber. 

Thus  there  is  a  net  increase  of  the  distribution  system  of 
26||1^  miles. 

The  total  mileage  of  the  distribution  system  is 
553H^  miles.  This  is  shown  in  the  following  table,  in  the 
different  sizes  of  which  it  is  coniDOsed : 


Size  of  Pipe 
IN  Inches. 


Measured  Added  Discontinued 

Length  in  Feet  '  Length  in  Feet  Length  in  Feet 
FOR  1897.        i        FOR  1898.  for  1898. 


45 

103 

42 

59,491 

36 

715 

30 

54,494 

24 

84,587 

20 

106 

18 

87 

16 

48,068 

12 

•     27,595 

10 

148,555 

8 

296,298 

6 

;   1,211,432 

4 

1    780,394 

3 

65,368 

2 

2,820 

Total, 

1 

2,780,123 

281 


5,737 
9,632 
10,508 
15,679 
93,268 
10,590 
123 


151,824 


52 

984 
7,814 
1,473 


10,323 


Total  Length 
IN  Feet 
FOR  18«8. 


103 

59,491 

715 

54,494 

84,587 

393 

87 

53,805 

37,227 

159,063 

311,920 

1,303,706 

789,170 

64,038 

2,820 

2,921,624 


I  notice  in  last  year's  report  of  my  predecessor  that  there 
were  connected  with  the  system,  for  fire  protection,  3,002  hy- 
drants and  549  reservoirs.  In  addit^'on  to  the  above,  104  tees 
have  been  set  during  the  year  for  the  Fire  Department,  to 
which  may  be  connected  hydrants  or  reservoirs  at  their  op- 
tion. 

At  the  close  of  this  report  will  be  found  a  descriptive 
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account  of  the  lines  of  pipe  laid  the  past  year,  giving   the 
location,  lengths,  sizes  and  cost  in  detail. 

Early  in  the  present  year  the  Board  directed  that  to  the 
cost  of  all  extensions  made  outside  of  the  city,  or  on  private 
account,  or  where  the  cost  is  to  be  assessed  upon  abutting 
property,  should  be  added  a  percentage  for  surveys,  plans, 
supervision  and  superintendence.  It  was  also  ordered  that 
"over  each  gate,  in  place  of  the  common  gate  box,  a  brick 
gate  well  should  be  hereafter  constructed.  These  changes 
naturally  increased  the  cost  of  construction.  It  will  be 
borne  in  mind,  too,  that  as  to  all  extensions,  the  cost  of  which 
is  assessed  upon  abutting  property,  the  expense  of  adver- 
tising is  added.  I  also  submit  the  inventory  of  property  at 
the  storage  yard  as  furnished  by  Wm.  A.  Burke,  storage- 
keeper. 

Qates. 

The  total  number  of  gates  now  in  the  distribution  system 
amounts  to  6,624  of  the  different  makes  and  sizes,  as  follows: 
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There  were  added  to  the  system  during  the  year  1898 
302  gates,  as  shown  by  the  following  tables: 


GATES  SET. 


GATES  SET  IK  CITY.      iS-in. 

«-iii.  fl-ta. 

8.to. 

0.l..'l^in 

Ici.. 

"--■r 

Tool 

Mnrdock ■    1 

18     87 
....    41 

7 
11 

2  '     Q 

3 

....L... 

138 

2 !..., 

Ulchtg&n  Braga  &  Iton' 
WorkB i.... 

1       1 

....     1    ... 

1    2 

5 

le  130 

18      S      T) 

■"!""" 

GATES  SET  IN  DELRAY. 

2.7   55 

14     12       0 

Michigan  Brass  A    Iron 

9 

Total ' 

26     55 

16 

13  I     G    .... 

........ 

O'™  ^^g,"""" 

'. — 

1 



Murdook 

....     4 

....      4 
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There  were  taken  out  of  the  system  7 1  gates,  as  shown  by 
the  following  table: 

TABLE  OF  GATES  TAKEN  OUT  OF  SYSTEM. 


No.  of 
eaoh 
kind. 

KIND. 

SIZE. 

8-in. 
8-in. 
8-in. 
G-in. 
6-in. 
Gin. 
Gin. 
6-in. 
4-in. 
4-in. 
4  in. 
4in . 
4in. 
4in. 
4-in. 
4-in. 
4-in. 
3-in. 

REMA 

Shut-off 
(( 

<< 

i( 

(( 

Blow-off 
(( 

Shut-off 
it 

r 

t( 

i  Bh)w-off 

(( 

I 
1 

Shut-off 

RKS. 

1 

]yiurdock 

System. 

1 

Gaivin 

1 

Ludlow 

Murdock 

1 
1 

Michigan  Brass  and  Iron  AVorks 

Ludlow 

1 

1 

16 
6 

Murdock 

Micliigan  Brass  and  Iron  Works 

Murdock 

>•> 
• 

Galviii 

0 

Ludlow 

15 

Murdock 

5 

Flowers 

3 

1 

Michigan  Brass  and  Iron 
Gaivin 

Works 

1 
1 

Pittsburg 

Flowers 



The  number  of  gates  set  for  l^low-ofYs  the  past  yeai 
amounts  to  79.  Tlicre  are  now  in  tlie  system  382  dead  ends, 
all  of  which  are  provided  with  gates  and  are  operated  period- 
ically to  blow  out  the  stagnant  water.  There  are  43  other 
blow-offs  connected  with  the  sewers  in  various  locations  for 
use  in  flushing  the  mains  of  the  system. 
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BLOW-OFFS  ON  DEAD  ENDS  OF  PIPE. 


No.  of 
each 
kind. 

GATES  SET 

AND 

RE-SET 

FOR  BLOW-OFFS. 

SIZE. 

.    12-in. 
.,  8-in. 
.    8-in. 
.    6-in. 
.    6-in. 
.    6-in. 
.    4-1  n. 
.    4-in. 
.    4-in. 
.'  4-in. 
.    4-in. 
.    4  in. 

1 

REOiARKS. 

7 
8 
4 

Murdock  . . . 

i( 

Scott 

Set  New. 
(t      (( 

7 

1 
8 

Murdock  . . . 
t  < 

Scott 

Re -set. 
Set  New. 

88 

11 

2 

Murdock  . .  a 
Flowers  .... 

■    •             • 

Re-set. 
Set  New. 

1 

(( 

Re-set. 

1 

1 

Pittsburg 

Michigan  Brass  and  Iron  Works 

Total. 

■ 

79 

1 

1 

Of  the  43  blow-offs  above  referred  to,  13  were  built  late 
in  the  past  season,  the  following  table  showing  their  loca- 
tion and  cost  of  construction  in  detail.  These  were  all  con- 
nected with  the  large  mains  and  sewers  for  flushing  purposes, 
and  operated  during  the  month  of  December,  giving  excel- 
lent results.  For  further  particulars,  see  report  of  the  Civil 
Engineer. 
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The  following  is  a  statement  of  work  of  the  men  em- 
ployed in  the  examinations,  operations  and  repairs  of  gates, 
gate-wells,  etc.: 

5,376  gates  were  examined. 

85  gates  were  reported  out  of  order  .Tau.  1st..  1S98. 
601  gates  were  reported  out  of  order  since  Jan.  1st,  1898. 
358  gates  were  repaired. 
5  gates  were  found  sliut  and  opened. 
21  gates  were  fitted  witli  larper  heads  to  stem. 
218  gate  wells  were  built  over  gates  on  new  lines. 
140  gate  wells  were  built  over  gates  on  old  linos. 

4  gate  wells  were  enlarged. 
48  gate  wells  and  covers  were  repaired  and  adjusted  to  grade 

of  street. 
473  gate  wells  were  cleaned. 
14  wood  boxes  were  replaced  with  iron  boxes. 
285  boxes  were  readjusted  to  grade  of  street. 
6,636  blow-offs  were  operated  for  blowing  off  dead  ends. 

580  gates  were  shut  and  opened  for  flushing. 
1,424  gates  were  shut  and  opened  for  various  purposes. 
47  blow-offs  were  repaired. 

Total  and  average  cost  of  wells  built  on  old  lines : 

Total  Cost.  Average  Cost. 

26  24"  gate  wells ?2,760  15  $106  15 

8  16"  gate  wells 055  47  81  93 

31  10"  gate  wells 1,004  02  34  34 

81  4"-0"-8"  gate  wells 2,351  3S  29  03 

Total  and  average  cost  of  wells  built  on  new  lines : 

Total  Cost.    Average  Cost. 
218  wells    .^3J19  08  $17  06 
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PIPE  LAID  IN  PUMPING- WORKS  GROUNDS  FOR  DRAINAGE 

PURPOSES. 


LOCATION  OF  PIPE. 


From  south  of  stand-pipe  to  west  lake, 


tt 


<(      <( 


i( 


it 


(( 


Reconnecting  brick  sewer 

Extending  drain  from  stand-pipe  to  canal 
From  west  lake  to  east  lake 


<( 


it 


tt 


tt    tt 


tt 


From  east  lake  to  entrance  gate 

From  lavatories  at  gate  to  sewer  in  Jeflferson  avenue 

From  river  to  a  point  85  feet  south  of  engineers'  barn; 

From  160  feet  south  of  stand-pipe  to  85  feet  south 
of  engineers*  barn 

From  8-inch  pipe  south  of  stand-pipe  to  lavatory 
in  stand-pipe 

From  8  inch  pipe  to  engine  room 

From  8-inch  pipe  to  library 

From  8-inch  pipe  south  of  engineers'  barn  to  bam 
including  vent 


No.  of 
Feet. 


Size  of 
Pipe. 


179 

Sin. 

14 

6  in. 

35 

24  in. 

7 

24  m. 

518 

Sin. 

12 

6  in. 

140 

6  in. 

130 

6  in. 

1,520 

Sin. 

479 

166 

170 

73 

186 


Sin. 

6  in. 
6  in. 
6  in. 

6  in. 


GATES   SET   IN   DRAINAGE    SYSTEM   IN   PUMPING-WORKS 

GROUNDS. 


LOCATION  OF  GATE. 


Num-  I 
ber.    ! 


Set  in  well  85  feet  south  of  engineers' 
barn 

Set  in  well  85  feet  south  of  engineers' 
barn 

Set  in  east  lake  drain  to  west  lake  in  well . 

Set  in  west  lake  drain  to  24  inch  sewer 
south  of  stand-pipe  in  well 

Set  on  6inch  branch  at  two  points  of 
toilet  pavilion  between  west  line  of 
grounds  and  lagoon 

Set  in  brick  well  south  of  the  stand-pipe. . 


1 
1 


2 
1 


Make. 


Murdock 

(C 

tt 
tt 

tt 

Pittsburg 


Size. 


6  in. 

Sin. 
Sin. 

Sin. 

6  in. 
30  in. 
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82  BOAICD  OF  WATSB  OQMMI8SIONEE6. 

Pipe  Laid  in  the  Villasre  of  Defray  in  1898. 

15,273  feet 4-inch 

27,448  feet 6-inch 

9,955  feet 8-inch 

9,602  feet 10-inch 

6,230  feet 12-inch 


68,608  feet.  Total. 

COST  OF  CONSTRUCTION. 

Pipe $21 ,994  04 

Gate  Boxes 324  50 

Specials 813  06 

Lead 2,813  07 

Gates 1.253  80 

Lead-Pipe 284  89 

Sundries 694  12 

Meters 722  00 

Gate- Wells 158  73 

Hauling 749  18 

Sup.  &  Eng 1,329  61 

Labor 17,429  06 

Total  cost $48,560  66 

All  of  which  is  respectfully  submitted. 

LUKE   CROSSLEY, 
Superintendent'  of  Construction. 


SUPPLEMENT. 


BOARD  OF  MANAGEMENT  OF  DETROIT  WATER  WORKS. 


Board  of  Trustees  appointed  by  Common  Council,  February 
24tb,  1852;  organized  Marcb  1st,  1852. 

Sbnbael  Conant,  Cbairman.         Edmund  A.  Brush. 
Henry  Ledyard.  Wm.  R.  Noyes. 

J  as.  A.  Van  Dyke. 

1853. 

On  the  16th  of  May,  1853,  the  Board  of  Water  Commis- 
sioners of  the  City  of  Detroit  was  organized  under  an  act 
previously  approved  by  the  Common  Council  and  passed  by 
the  Legislature,  February  14th,  1853.  The  term  of  service 
was  determined  by  lot,  as  follows: 

Jas.  A.  Van  Dyke, for  3  years. 

Edmund  A.  Brush, for  4  years. 

Henry  Ledyard, for  5  years. 

Shubael  Conant, for  6  years. 

Wm.  R.  Noyes, for  7  years. 

Shubael  Conant  was  elected  President,  who^  finding  the 
duties  too  arduous,  resigned  July  30th,  and  Edmund  A.  Brush 
was  elected. 

1854. 

Edmund  A.  Brush,  President.     Jas.  A.  Van  Dyke. 
Shubael  Conant.  Wra.  R.  Noyes. 

Henry  Ledyard. 
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1855. 

Edmund  A.  Brush,  President.     William  R.  Noyes. 

Henry  Ledyard.  James  A.  Van  Dyke,  died  May 

Shubael  Conant.  8th. 

A.  D.  Fraser,  appointed  to  fill  vacancy. 

1856. 

Edmund  A.  Brush,  President.     Alexander    D.    Fraser,   re-ap- 
Shubael  Conant.  pointed  May  1st,  for  6  years. 

Wm.  R.  Noyes.  Henry  Ledyard. 

1857. 

Edmund  A.  Brush,  President,     Henry  Ledyard. 
re-appointed  May  1st,  for  5     Alexander  D.  Fraser. 
years.  William  E.  Noyes. 

Shubael  Conant. ' 

1858. 

Edmund  A.  Brush,  President.     Henry   Ledyard,  re-appointed 
Shubael  Conant,  May  1st,  for  5  years. 

Alexander  D.  Fraser.  Wm.  R.  Noyes. 

1859. 

Edmund  A.  Brush,  President.     Julius  D.  Morton,  appointed  for 
Alexander  D.  Fraser.  5  years. 

Wm.  R.  Noyes.  Henry    Ledyard,   vacated    by 

Shubael  Conant,  term  expired         moval  from  city,  and 

May  1st,  and  John    V.    Ruehle,    appointed 

May  1st  to  fill  vacancy. 

1860. 

Edmund  A.  Brush,  President.     William  R.  Noyes,  re-appoint- 
Alexander  D.  Fraser.  ed  May  1st,  for  5  years. 

Julius  D.  Morton.  John  V.  Ruehle. 
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1861. 

Edmund  A.  Brush,  President.     Jno.  V.  Ruehle,  resigned  Sept. 
Alexander   D.   Fraser,   re-ap-        16th,  and 

pointed  May  1st  for  5  years.     Chauncey   Hurlbut   appointed 

to  fill  vacancy. 

1863. 

Edmund  A.  Brush,  President,     Wm.  R.  Noyes. 
re-appointed  May  1st,  for  5     Julius  D.  Morton, 
years.  Chauncey  Hurlbut. 

Alexander  D.  Frazer. 

1863. 

Edmund  A.  Brush,  President.  Chauncey   Hurlbut,   term  ex- 
Alexander  D.  Frazer.  pired  May  1st,  and 
Wm.  R.  Noyes.  Stanley  G.  Wight,  appointed 
Julius  D.  Morton.  for  5  years. 

1864. 

Edmund  A.  Brush,  President.     Julius    D.   Morton,   term   ex- 
Alexander  D.  Frazer.  pired  May  1st. 
Wm.  R.  Noyes.                             Stanley  G.  Wight. 

1865. 

Edmund  A.  Brush,  President.  Stanley  G.  Wight. 

Wm.  R.  Noyes,  resigned  Jan.  Julius  D.  Morton,  re-appointed 

10,  and   Jacob   S.   Farrand  for  5   years  from  May  Ist, 

appointed    to  fill   vacancy,  1864.     Died  Feb.  1865,  and 

Terra  expired  May  Ist.    Re-  Jno.  Owen  appointed    to    fill 

appointed  for  5  years.  vacancy. 

Alexander  D.  Frazer. 

1866. 

Edmund  A.  Brush,  President.     Stanley  G.  Wight. 
Alexander  D.    Fraser,    re-ap-     Jacob  S.  Farrand. 
pointed  May  1,  for  5  years,     Jno.  Owen. 
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1867. 


Edmund  A.  Brush,  President,  Jacob  S.  Farrand. 

re-appointed   May  1,  for   5  Jno.  Owen. 

years.  Stanley  G.  Wight. 
Alexander  D.  Fraser. 

1868. 

*Edmund  A.  Brush,  President.  Jacob  S.  Farrand. 
Stanley  G.Wight,  term  expired    John  Owen. 

May  1,  and  Caleb  Van  Husan. 

Chauncey  Hurlbut    appointed 

for  5  years. . 

*Edmund  A.  Brush  resided  January  28,  and  Caleb  Van  Husan  appointed  to  fill 
Tacancy,  and  Alexander  D.  Fraser  elected  President. 

1869. 

Alexander  D. Fraser,  President.  Jacob  S.  Farrand. 
John  Owen,  re-appointed  May    Caleb  Van  Husan. 
] ,  for  5  years.  Chauncey  Hurlbut. 

1870. 

Alex,  D.  Fraser,  President.         Jno.  Owen. 
Jacob  S.  Farrand,  re-appoint-     Caleb  Van  Husan. 
ed  May  1,  for  6  years.  Chauncey  Hurlbut. 

1871. 

*Alex.  D.  Fraser,  President,  Caleb  Van  Husan, 
Jacob  S.  Farrand.  Chauncey  Hurlbut. 

John  Owen. 

*Term  expired  May  1,  and  Samuel  F.  Hodge  appointed  for  5  years.    Jacob  8. 
Farrand  elected  President. 

1872. 

Jacob  S;  Farrand,  President.       *Caleb  Van  Husan. 
Jno.  Owen.  Samuel  F.  Hodge. 

Chauncey  Hurlbut. 

*Term  expired  May  1st,  and  Elija  Smith  appointed  for  5  years. 
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1873. 

♦Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

*Tenn  expired  and  re-appointed.    Elected  President,  May,  1872. 

1874. 

Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
*Jno.  Owen,  Samuel  F.  Hodge. 

Elija  Smith. 

*Term  expired  and  re.appointed. 

1875. 

Chauncey  Hurlbut,  President.     *Jacob  S.  Farrand, 
Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith, 

*Term  expired  and  re-appointed. 

1876. 

Chauncey  Hurlbut,  President.    Jacob  S.  Farrand. 
Jno.  Owen.  *Samuel  F.  Hodge. 

Elija  Smith. 

*Term  expired  and  re-appointed. 

1877. 

Chauncey  Hurlbut,  President.     Jacob  8.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

*Michael  Martz. 

*Elija  Smith's  term  expired  and  Michael  Martz  appointed  to  fill  vacancy. 

1878. 

•Chauncey  Hurlbut,  President.    Jacob  S.  Farrand. 
Jno.  Owen,  Samuel  F.  Hodge. 

Michael  Martz. 

*Term  expired  and  re-appointed. 
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1879. 

Chauncey  Huiibut,  President.     Jacob  S.  Farrand. 
Michael  Martz.  *Ja8.  Beatty. 

*Jno.  Pridgeon. 

*Jno.  Owen^s  term  expired  and  John  Pridgeon  appointed  to  fill  vacancy.    Samuel 
F.  Hodge  resigned  and  Jas.  Beatty  appointed  to  fill  vacancy. 

1880. 

Chauncey  Hurlbut,  President.     *Jacob  S.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

*Term  expired  and  re-appointed. 

1881. 

Chauncey  Hurlbut,  President.     Jacob  S,  Farrand. 
Michael  Martz.  *Jas.  Beatty. 

Jno.  Pridgeon. 

*Term  expired  and  re-appointed. 

1882. 

Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
♦Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

♦Term  expired  and  re-appointed. 

1883. 

*Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

*Term  expired  and  re-appointed. 

1884. 

Chauncey  Hurlbut,  President.     Jacob  3,  Farrand. 
Michael  Martz.  Jas.  Beatty. 

*Jno.  Pridgeon. 

♦Term  expired,  and  Marshall  H.  Godfrey  appointed. 
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1885. 

♦Jacob  S.  Farrand,  President.     Michael  Martz. 
Marshall  H.  Godfrey.  *Edwin  F.  Conely. 

*Samuel  G.  Caskey. 

*Ja8.  Beatty  died  and  Edwin  F.  CJonely  appointed  to  fill  vacancy. 
■Hllhaiincey  Hurlbut  died  and  Samuel  G.  Caskey  appointed  to  fill  yacancy. 
*Jacob  S.  Farrand's  term  expired  and  re-appointed. 


1886. 

Jacob  S.  Farrand,  President.       Michael  Martz. 
Marshall  H.  Godfrey.  *Jno.  Pridgeon. 

Samuel  G.  Caskey. 

*Edwin  F.  Conely's  term  expired  and  Jno.  Pridgeon  appointed  to  fill  vacancy. 


1887. 

Jacob  S.  Farrand,  President.       Jno.  Pridgeon. 
Marshall  H.  Godfrey.  Samuel  G.  Caskey. 

*  Joseph  Nagel. 

^'Michael  Mart2  term  expired  and  Joseph  Nagel  appointed  to  fill  vacancy. 


1888. 

Jacob  S.  Farrand,  President.       Jno.  Pridgeon. 
Marshall  H.  Godfrey.  *Samuel  G.  Caskey. 

Joseph  Nagel. 

*Term  expired  and  re-appointed. 


1889. 

Jacob  S.  Farrand,  President.       Jno.  Pridgeon. 
Samuel  G.  Caskey.  Jos.  Nagel. 

♦August  Goebel. 

^Marshall  H.  Godfrey  resigned  January  1, 1889.    August  Goebel  appointed  to  fill 
lacancy.    Term  expired  May  1st,  and  re-appointed. 
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1890. 

Jno.  Pridgeoii,  President.  August  Goebel. 

Joseph  Nagel.  *Heniy  M.  Duffield. 

Samuel  G.  Caskev. 

*Jacob  S.  Farrand's  term  expired,  and  Col.  DiifTIeld  was  appointed  to  fill  vacancy 
July  9th,  1890:  John  Pridf^eon  resigned  as  President  of  the  Board,  on  account  of  ill- 
health,  and  Henry  M.  Duffield  was  elected  to  fill  vacancy. 

1891. 

Henry  M.  Duffield,  President.      *Jno.  Pridgeon. 
August  Goebel.  Samuel  G.  Gaskey. 

Joseph  L.  Hudson. 

*John  Pridgeon's  term  expired  May  1st,  and  Frank  E.  Kirby  was  appointed  for  a 
term  of  5  years. 

1892. 

Samuel  G.  Caskey,  President.      Henry  M.  Duffield. 
August  Goebel.  Joseph  L.  Hudson. 

Frank  E.  Kirby. 

1893. 

August  Goebel,  President.  Samuel  G.  Caskey. 

Frank  E.  Kirby.  Henry  M.  Duffield. 

Joseph  L.  Hudson. 

1894. 

Henry  M.  Duffield,  President,     Frank  E.  Kirby. 
Albert  L.  Stephens.  De  Witt  H.  Moreland. 

Edward  W.  Pendleton. 

A.  L.  Stephens  appointed  to  succeed  J.  L.  Hudson. 

D.  W.  H.  Moreland  appointed  to  succeed  S.  G.  Caskey. 

Clarence  A.  Black  appointed  to  succeed  August  (roebel. 

C.  A.  Hlack  resigned  and  E.  W.  Pendleton  appointed  to  succee<l  him  from  Dec,  1. 

1895. 

Frank  E.  Kirby,  President.         Albert  L.  Stephens. 
DeWitt  H.  Moreland.  Edward  W.  Pendleton. 

Darius  D.  Thorp. 
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1896. 

Albert  L.  Stephens,  President.    John  P.  Huckestein. 
Edward  W.  Pendleton.  Darius  D.  Thorp. 

John  W.  McGrath. 

D.  W.  H.  Moreland  resigned  to  accept  Commissionership  on  Board  of  Public 
Works,  and  J.  P.  Huckestein  was  appointed  to  fill  vacancy. 

Frank  E.  Kirby's  term  expired  and  J.  W.  McGrath  was  appointed  to  succeed  tiim. 

1897. 

Edward  W.  Pendleton,  Presi-     James  W.  Millen. 

dent.  John  W.  McGrath. 

Darius  D.  Thorp.  August  Goebel. 

August  Goebel,  appointed  to  succeed  A.  L.  Stephens.    Resigned  January  1, 1898, 
and  Joseph  J.  Noeker  was  appointed  to  fill  vacancy. 

John  P.  Huckestein  resigned  and  James  W.  Millen  was  appointed  to  fill  vacetncy. 

1898. 

Edward  W.  Pendleton,  Presi-     John  W.  McGrath. 

dent.  Darius  D.  Thorp. 

Joseph  J.  Noeker.  James  Meathe. 
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METER    RATES-  monthly 

First  15^000  sals 5    cts.  per  M. 

All  over  15.000  sals 1J4  "        " 

minlmuiii  Rate 75  cts. 

Payable  <|uarterly. 


ASSESSMENT     RATES. 

From  January  Ist,  1898.  p^jj  j^i^aJM 

For  Family^  household  purposes $2  00 

Additional  Families  to  first,  in  same  house  supplied  with  one  faucet, 

each 1  00 

Green  Houses.— Special  rates. 

Private  Stable^  for  each  horse 1  00 

I<lvery  Stables,    "      **        *•     1  00 

Dray  and  Team  Horses,  eabh 50 

Cours,  each 60 

Stores  and  Offices,  from $1  25  to  12  00 

Bakeries,  average  daily  use  for  each  barrel  of  flour 2  00 

Saloons,  Groceries  and  Provision  Stores,  from $2  00  to  50  00 

Bar,  with  faucet,  from 600to5000 

Fish  Houses. 6  00  to  50  00 

Slaughter  Houses.— Special  rates. 

Hotels  and  Taverns,  in  addition  to  family  rate,  each  room 50 

Boarding  Schools,  from $3  00  to  50  00 

Bulldlns  Purposes,  each  1  M  brick 02 

"  "  "     100  yards  plastering 05 

"  *'  *♦     perch  stone 00^ 

"  "  "     minimum 50 

Printing  Offices.— Special  rates. 

Butcher  Stalls,  each  not  less  than 2  00 

l¥orl£shops,  for  10  persons  or  under 2  00 

"  for  each  additional  10  persons 100 

Estimated  quantities  of  water  each  1,000  gallons 05 

Boardlns  Houses,  in  addition  to  family  rate,  each  boarder  or  roomer,         00 


FIXTURES. 

Bath  Tub,  for  families,  1st  tub $1  00 

*'       *'        each  additional  tub 60 

"       **        public,  each  tub 4  00 

Automatic  Water  Closets,  for  a  family,  1st  closet 1  60 

♦'                "                "        each  additional 60 

"  "  "        for    hotels,   stores,    factories,   etc.,   for 

10  persons 2  00 

*'                "                **        each  additional  person 20 

Rod  l¥ater  Closets,  not  less  than 6  00 

Urinals,  not  less  than 2  00 

Wash  Hand  Basins,  for  family 50  cts.  to  2  00 

**            "               **         for  other  purposes,  each  person 16 

Hose,  premises  80  feet  front  or  less 60 

"          "         80  feet  to  60  feet 80 

60  feet  to  100  feet 160 

Special  Rates  for  larger  grounds. 

Fountains $5  00  to  20  00 

Street  Sprinklers,  each  wagon 50  00 

Where  there  is  a  waste  of  water  a  proper  increase  of  rates  will  be  made. 
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BOARD  OF  WATER  COMMISSIONERS 
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CITY  OF  DETROIT. 


Water  Commissioners'  Office, 

Detroit,  January  3,  1898. 
To  the  Common  Council  of  the  City  of  Detroit: 

(Jentlemen: — The  Board  of  Water  Commissioners  of  the 
City  of  Detroit  respectfully  submits  herewith  its  annual 
report  for  the  year  ending  December  31st,  1897. 

The  General  Superintendent  and  heads  of  departments 
have  prepared  detailed  reports  of  the  work  under  their 
immediate  supervision,  to  which  your  careful  attention 
is  especially  directed.  We  take  pleasure,  upon  this  occa- 
sion, in  commending  the  various  executive  officers  and 
their  assistants  for  their  faithful  and  efficient  service, 
sometimes  under  trying  circumstances  on  account  of  the 
considerable  reduction  in  the  number  of  employes.  It  is 
expected  that  the  Board  will  constantly  and  consistently 
keep  in  view  the  high  standard  of  economy  and  efficiency 
which  has  recently  been  inaugurated.  Retreat  is  cut  off; 
we  have  "burned  our  bridges." 

During  the  past  year,  taking  effect  July  first,  1897,  and 
January  first,  1898,  the  water  rates  have  been  reduced 
one-half.    The  advantage  of  this  to  the  City  of  Detroit 
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can  only  be  appreciated  when  we  realize  that  prior  to 
this  reduction  the  rates  were  lower  than  any  other  city 
in  the  country  and,  so  far  as  known,  in  the  world.  Re- 
cent extensive  improvements  and  additions  have  placed 
the  plant  in  excellent  condition  for  supply  and  service, 
but  reckless  extravagance  in  the  waste  of  water  would 
soon  render  our  present  facilities  inadequate.  A  consid- 
erable saving  in  expenditure  is  anticipated  from  the  pay- 
ment for  new  pipe  by  abutting  property,  as  provided  by 
act  of  the  last  Legislature. 

The  outlay  for  permanent  improvements  during  the 
past  year,  including  pipe  extension,  has  been  the  sum  of 
$95,000. 

The  indebtedness  of  the  Board  is  now  |1,033,000,  with 
annual  interest  of  $64,320. 

During  the  past  year  $100,000  of  bonds  have  been  pre- 
sented and  cancelled.  The  bonds  outstanding  mature  as 
follows: 

September  1st,  1899 $100,000 

February  1st,  1900 100,000 

August  1st,  1902 50,000 

August  1st,  1903 50,000 

February  Ist,   1004 41,000 

August  1st,  1904 244,000 

June  1st,  1905 149,000 

June  1st,  1906 199,000 

January  10th,  1925 100,000 

The  total  sum  expended  during  the  year  is  $424,230.31; 
the  receipts  $443,892.18. 

The  Board  of  Health,  after  careful  analysis,  reports 
that  the  water  supply  is  free  from  any  unwholesome  con- 
tamination. While  we  are  thankful  that  no  dreaded 
bacilli  have  been  found  in  the  water,  we  are  confronted 
by  an  insidious  enemy  in  the  shape  of  electrolysis.  Care- 
ful watch  is  kept  upon  the  scientific  investigations  pursu- 
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ing  in  other  cities,  and  it  is  hoped  that  a  complete  remedy 
may  be  devised  before  the  threatened  damage  to  water 
mains  has  become  serious.  It  will  be  seen  from  the 
Superintendent's  report  that  the  means  already  adopted 
have  met  with  considerable  success. 

The  Board  is  doing  its  best  to  prevent  the  necessity  of 
tearing  up  new  pavements.  Pipes  are  laid  and  all  nec- 
essary connections  attached  before  paving. 

Attention  has  been  called  to  the  capacity  of  pipes  for 
the  requirements  of  the  Fire  Department.  Previous  to 
1891,  the  minimum  size  of  pipe  was  four  inches,  which 
then  amounted  to  about  forty-six  per  cent  of  the  entire 
system.  Since  1891,  considerable  four-inch  pipe  has 
been  replaced  by  pipe  of  larger  size,  and  in  other  localities 
reinforced  by  parallel  or  cross  lines.  The  minimum  size 
now  laid  is  six  inches,  and  the  percentage  of  four-inch 
pipe  has  been  reduced  from  forty-six  to  thirty.  Although 
the  Board  has  believed  that  the  supply  of  water  was 
adequate  for  any  emergency,  the  engineer  has  been  in- 
structed to  confer  with  the  Fire  Department  and  report 
if  any  enlargement  of  supply  is  required. 

Suitable  acconmiodations  will  soon  be  completed  for 
the  Hurlbut  Library,  and  the  additions  thereto,  as  con- 
templated by  the  beneficent  bequest  of  Mr.  Hurlbut. 

A  resolution  was  recently  adopted  by  this  Board  rec- 
onmiending  that  all  water  rates  charged  against  the  City 
of  Detroit,  including  rates  charged  to  the  City  Hall, 
Municipal  Building,  House  of  Correction,  Board  of 
Health,  the  Fire,  Police,  Park  and  Public  Lighting  Com- 
missions, and  all  other  municipal  boards  or  buildings,  as 
well  as  the  rates  charged  to  the  Board  of  Education,  be 
estimated  by  the  Superintendent  of  the  Board  of  Water 
Commissioners  and  the  amount  thereof  be  furnished  to 
the  Controller;  said  resolution  reconmiending  that  the 
gross  amount  thereof  should  be  placed  in  the  general 
budget,  collected  as  other  city  taxes  and  paid  over  to  this 
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Board.  We  respectfully  ask  the  favorable  consideration 
of  this  recommendation,  excepting?  as  to  the  House  of 
Correction. 

Trusting  that  this  department  of  the  municipal  gov- 
ernment may  contribute  its  full  share  to  the  prosperity 
and  welfare  of  the  city,  we  submit  herewith  an  account 
of  our  stewardship. 

Dated  Detroit,  January  3d,  1898. 

EDWAKD  W.  PENDLETON. 
JAMES  MILLEN. 
DARIUS  D.  THOKP. 
JOHN  W.  McGRATH. 
JOS.  J.  NOEKER. 


REPORT  OF  THE  SECRETARY. 


Detroit,  January  2,  1898. 

To  the   Board   of  Water  Commissioners  of  the  Citv  of 
Detroit: 

Gentlemen — I  have  the  honor  to  submit  the  Secretary's 
Report  for  the  year  ending  December  31,  1897. 

The  following  is  a  detailed  statement  of  the  receipts 
and  disbursements: 

Receipts. 

Water  Rates  Account. — 

Rates  paid    $335,997  28 

Percentage  Account. — 

From  delinquents   6,479  27 

Penalties  for  shutting  ofiC 363  50 

Plumbers'  License  Account. — 

Paid  for  licenses  598  65 

Service  Connection  Account. — 

Labor  and  materials  143  91 

Service  connections    4,723  50 

City  of  Detroit  Account. — 

Tax  levy   74,831  01 

Repairing  Leaks  Account. — 

Labor   103  57 

Office  Account 

Use  of  telephone 4  50 

Iron  Pipe  Account. — 

Labor  and  materials   ; 7,258  35 

Bonus  paid  for  extensions 331  90 

Hurlbut  Fund  Account. — 

Payments  from  trustees .• . .      4,900  00 

Rebate   2  00 

Real  Estate  Account. — 

Rentals    2,350  00 


10  FOBTY-SIXTH    ANNUAL   BEPORT   OF   THE 

Meter  Account. — 

Sale  of  materials $       IfJO  38 

Meter  repairs    .' 31  00 

Interest  Account. — 

On  deposits,  general  account 2,106  23 

On  deposits,  sinking  fund 190  40 

Horse  and  Wagon  Account. — 

Sale  of  horses,  vehicles,  etc 352  00 

Pumping  Works  Account. — 

Sale  of  materials 100  00 

Pumping  Water  Account. — 

Sale  of  materials 19  10 

Service  Extension  Account — 

Service  extensions  2,789  83 

Horse  Expense  Account. — 

Horse  expenses   49  80 

Total  receipts    $443,892  18 


Expenditures. 

FOR  CONSTRUCTION. 

Iron  Pipe  Account. — 

Superintendent  and  clerks $  13,402  61 

Labor 43,082  07 

Iron  pipe  8,(>S9  71 

Special  castings  1,850  45 

Lead  46  07 

Valves  949  46 

Tools  and  repairing  of 464  13 

Lumber 235  79 

Coal  126  59 

Oil 47  14 

Repaving  2,791  05 

Horse  expense 1,741  38 

Cement,  sand  and  brick 976  95 

Gate  boxes  and  wells 1,168  28 

Wagon  and  harness  supplies  and  re- 
pairs     500  25 

Packing  and  waste 109  11 

Paint,  etc 80  06 

Street  car  and  toll  tickets 226  55 

Farrier 273  82 

Medical  services   77  00 

Injuries   49  90 


BOARD   OF   WATER   COUHIBSIONERS. 

Materials   1935  77 

Veterinary  services    63  00 

FrelgLt  au<l  telegrams 5  02 

Repairing      12  65 

HRullng  pipe    192  70 

Lanttrns.  glo^ea,   etc. 33  86 

Stationery    books,   etc ISi  25 

Extra  serrlces   140  SO 

LiTery    3  00 

Crushed  stone   20  00 

Royalty  for  use  of  testing  macblne..  300  00 

Stop  tKtses    147  00 

Advertising  laying  of  pipe 479  57 

Pumping  Works  Acconot — 

Labor   4  2,008  62 

Material— i>ipe,     fittings,     Btatiooeiy, 

etc 836  78 

Testing   2,719  90 

Light    718  4» 

Roof    749  07 

Cable    462  07 

Draining    100  00 

Coal  conveyor    500  00 

Services  248  29 

Freight    30  86 

Inspection    12  00 

Plans    ; 375  00 

Tank    57  50 

Iron  partition   4B  00 

Remodeling   engine    6,000  00 

Meter  Account.— 

Superintendent  and  labor $  6,078  78 

Meters   7,»55  97 

Specials  and  fittings 303  78 

Horseslioelng   40  50 

Harness  repairs    5  70 

Materials — brass,  solder,  lumber,  etc.  249  30 

Freight  53  90 

Street  car  tickets  14  00 

Repairing  tools  4  60 

Printing,  stationery  and  postage....  59  60 

Horse   expense    27S  80 

Meter  wells  235  00 

Bicycle  repairs    23  30 

Meter  repairs   14  13 

Meter  frames   38  19 
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Real  Estate — Revenue  and  Expense  Account. — 

Insurance $       468  42 

Relaying  walk    15  10 

Painting  building   187  00 

Repairing  roof,  cornices,  etc 36  50 

Hitching  posts   6  35 

Materials — lumber,  etc 10  00 

Engineering  Account. — 

Civil  engineer  and  assistants $  11,341  87 

Instruments  835  91 

Tracing  cloth,   etc 160  20 

Books,   maps,   stationery,   etc 148  97 

Sundries 166  05 

Street  car  tickets   79  00 

Boat   68  28 

Bicycle  40  00 

Express  and  freight  18  02 

Horse  and  Wagon  Account. — 

Horses  90  00 

Sundries 13  58 

Office  Furniture  and  Fixtures  Account. — 

Furniture  and  fixtures $         37  45 


$       729  37 


$  12,858  30 


$        103  58 


$  37  45 


Total   construction   expenses -    $123,21192 

OPERATION  AND  MAINTENANCE. 

Office  Account. — 

Superintendent,    secretary,    assessors 

and    clerks    $  27,794  88 

Watchman  and  janitors  1,900  55 

Printing  and  binding  '  1,203  14 

Fuel   2  31 

Light  repairs    19  22 

Postage  and  telegrams  262  90 

Legal  services    941  00 

Extra  services    1,169  78 

Stationery,  etc 141  69 

Telephones    747  21 

Veterinary  services   8  00 

Furniture  and  fixtures 83  58 

Harness  and  buggy  supplies  and  re- 
pairs     45  80 

Farrier 26  50 


^ 
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AdvertlseioentB  and  aubscriptloDB...  1 135  68 

Disinfectants 7  00 

Supplies— soap,  matches,  brooms,  etc.  117  24 

Photographs  and  frames 25  23 


Sprinkling   '. .  75  00 

Ice   3001 

Livery  15  50 

Auxiliary  Are  alarms  20  00 

Street  car  tickets 33  00 

Floral  tributes  25  00 

Entertain  in eut  Scientiate'  convention  132  25 

i^a  fe  Tental    10  00 

Expenses  to  Lansing,  Commissioner 

HDii  Gen'l  Supt 43  60 

Badges    50  00 

Premium  on  guaranty  bonds 249  00 

Horse  expense  139  40 

Counterfeit  money   '. 2  00 

Pumping  Water  Account.— 

Engineers  and  firemen $  19,603  30 

Engine  oil  and  waste 433  24 

Boiler  and  machine  repairs 248  04 

Coal    18,672  77 

Fuel  oil   5  75 

Unloading  coal  3,309  65 

Supplies— soap,  polish,  brooms,  etc..  75  76 

Electric  light  supplies,  etc 69  42 

Street  car  tickets   10  00 

Ice  12  55 

Farrier  6  00 

Boiler  inspection  24  00 

Stationery       1  70 

Boiler  insurance  290  00 

Freight 52 

Harness  repairs  J  35 

Furniture  12  00 

Horse  expense  139  40 

Valves,  gaskets,  packing,  etc 151  09 

Percentage  Account. — 

Labor  $  2,480  00 
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Repairing  Leaks  Account. — 

Labor  $  13,778  00 

Horse  expense  836  40 

Farrier 144  30 

Wagon  and  harness  repairs 108  82 

Tools   and    materials 77  05 

Repairing   tools    71  78 

Street  car  and  toll  tickets 32  00 

Oil.  lead,  etc 61  3G 

Repairing  pavements 62  24 

Service  Connections  Account. — 

Labor  $  7,684  26 

Cocks  and  valves   1,120  72 

Wagon  and  harness  repairs ^95 

Farrier 50  00 

Toll  tickets    3  00 

Materials  and  repairs 89  31 

Printing   24  75 

Horse  expense   278  80 

Damages  4  67 

Inspection  Account. — 

Labor $  5,368  00 

Meter  Repairs  and  Expense  Account. — 

Fittings,  etc $  1.447  68 


$  15,171  94 


$     9,320  46 


$     5.36S  00 


$     1.447  68 
Total  operating  expenses $112,311  87 


Bonded  Indebtedness  Account. — 

Bonds  paid  $100,000  00 

Interest  Account. — 

Interest   paid    $  7S>.671  52 

Hurlbut  Fund  Account. — 

Superintendent  and  labor $  4.79S  61 

Tools,  materials  and  repairs 173  46 

Repairii^  gate  45  00 

Car  tickets 10  Oi» 

Farrier 9  40 

Horse  expense   139  40 

Library — ^bookcases,  books  and  paiH^rs  ^iH  52 

Plants,  trees  and  flowers 232  45 

Freight  and  cartage 21  12 


SIOO.OOO  00 


$  79,671  52 


$ 


:>,733  96 
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Service  Extension  Account — 

Labor  $  1,109  13 

Inspection 114  25 

Lead  pipe,  stop  boxes,  curb  boxes  and 

solder  967  34 

Service  coclis    108  12 

Permits   987  00 

Repairs  50 

$    3,286  34 

Water  Rates. — 

Rates  refunded    $         14  70 

$         14  70 

RECAPITULATION. 

Construction  expenditures    $123,211  92 

Operation  and  maintenance  expenditures 112,311  87 

Bonded   indebtedness    100,000  00 

Interest   79,671  52 

Hurlbut  Fund    5,733  96 

Service  extensions   3,286  34 

Water  rates  refunded  14  70 

$424,230  31 
Actual  Expenses  for  1897. 

The   expenditures   of   the   Board,  less  the  credits  by 
cash  received  for  the  several  accounts,  are  as  follows: 

Iron  Pipe  Account $  79,260  09 

Less  receipts  7,590  25    $  71,669  84 

Pumping  Works  Account 14,867  58 

Less  receipts  100  00        14,767  58 

Meter  Account  15,355  55 

Less  receipts   166  38        15,189  17 

Engineering  Account   12,858  (30        12,858  30 

Office  Furniture  and  Fixtures  Account..  37  45  37  45 

Office  Account   35,457  25 

Less  receipts   4  50        35,452  75 

Pumping  Water  Account 43,066  54 

Less   receipts    19  10        43,047  44 

Repairing  Leaks  Account 15,171  94 

Less  receipts   103  57        15,068  37 
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Service  Connections  Account $9,320  4G 

Less  receipts  5,466  06       §  3,854  40 

Inspection  Account 5,368  00  5,368  00 

Meter  Repairs  and  Expense  Account 1,447  68 

Less  receipts  31  00  1,416  68 

Bonded  Indebted  Account 100,000  00      100,000  00 

Interest  Account 79,671  52 

Less  receipts 2,200,  »J3        77,374  89 

Hurlbut  Fund  Account 5,733  96 

Less  receipts  4,902  00  831  96 

Service  Extension  Account 3,286  34 

Less  receipts  2,789  83  496  51 

Water  Rates  Account 14  70  14  70 

$397448  04 
Percentage  Account. — 

Receipts   $6,842  77 

Disbursements    2,480  00    $    4,362  77 

Real  Estate  Account. — 

Receipts    2,350  00 

Disbursements    729  37     *     1,620  (>3 

Horse  and  Wagon  Account. — 

Receipts   352  00 

Expenditures   103  58  248  42 

6,231  82 

.$;i!)l,216  22 

The  total  receipts  of  the  Receiving  Clerk  from  January 

1,  1897,  to  January  1,  1898,  were  as  follows: 

January  $  61,251  03 

February   16,997  71 

March  22.773  48 

April 57,445  17 

May   15,629  05 

June   23,126  27 

July    72,245  15 

August    63,636  89 

September 22,912  76 

October   50,171  62 

November  15,146  86 

December  22,556  19 

$443,892  18 

Cash  on  hand  January  1,  1897 5,985  76 

$449,877  94 
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With  bank  deposits  as  follows: 

January  $  57,296  36 

February 24,691  38 

March  18,975  90 

April  53,764  02 

May  23,184  35 

June  19,455  31 

July   67,392  68 

August  71,802  78 

September 20,133  91 

October 47,146  79 

November  21,624  15 

December  20,237  71 

$445,705  34 

Cash  on  hand  January  1,  1898 4,172  60 

$449,877  94 

Cash  Statement,  Year  1897. 

January  1,  1897.  Dr. 

Cash  on  hand $    5,985  76 

Commercial  National  Bank — 

Balance  General  Fund 36,771  54 

Commercial  National  Bank — 

Balance  General  Supt  Fund 1,000  00 

Receipts,  1897  443,892  18 

$487,649  48 

January  1,  1898  Cr. 

Cash  on  hand $    4,172  60 

Am.  Ex.  Natl.  Bank — 

Balance  General  Fund $  61,888  36 

Checks  outstanding  3,641  79 

58,246  57 

Am.  Ex.  National  Bank — 

Balance  Gen.  Supt.  Fund 1,000  00 

Disbursements  424,230  31 

$487,649  48 


THE  AMERICAN  EXCHANGE  NATIONAL  BANK, 

Dbtkoit,  January  8,  1898. 

H.  S.  Starkby,  Secretary  Board  of  Water  GommissionerSy  Detroit^  Mich.: 

Dear  Sir — This  is  to  certify  that  the  amount  of  your 
balance  in  tliis  bank  at  the  close  of  business  December  31, 
1897,  was  $61,888.36. 

Yours  respectfully, 

HAMILTON  DEY, 

Cashier. 
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Water  Rates. 

The  following  table  is  the  report  of  the  assessment  made 
in  May  and  June,  to  commence  July  1,  1897: 

ASSESSMENT  1897-98. 


Dist. 


Familibr. 


WARDS. 


i  Ninth 

1     i  Fifteenth... 
;  Seventeenth 


I 


Totals... 


I 

!  Eleventh  . . . 

I  Thirteenth..' 


Assessment. 


8,718 


9  ^ 

55 


5,506 
1,690 
1,714 


8,912 


a 


52 

[l87 

289 


a  I 

S 

a  o 

> 


1897-98. 


|2^ 


8,724 


2,724         14  I    2,788 


88 
60 


91  j  $17,194  00      $5,722  00 


49  ' 

I 

65  ! 


205 


6,601  75    i 

^   4.258  29 
6,652  00    \      '^^  ^ 


$288 
8£0 
480 


30,247  75  I      9,975  26 


112  j 
101  I 


i. 


12,851  60        4,291  50 
9.7:9  65        8,105  45 


Totals . . . 


First 

Seventh  


Totals.... 


Third, 
Fifth. 


6,442        20 

2,767  '        4 
8,445  !      14 


6,212 


8,851 
8,954 


6,462        98  I    218  i    22,631  05        7,896  95 


I 


2,771 
8,459 


93 
89 


Totals . . . 


,305 


5 


Second 
Sixth... 


2,197 
8,719 


Totals 


!  Tenth 

®     '  Fourteenth. 


6,916 

4,297 
2,525 


I 


Totals ...     6, 822 


I  Fourth 

7     :  Twelfth.. 


8,262 
8.489  r 


18 

6,230 

182 

8 
6 

14 

8,359 
8,960 

7,819 

49 

74 

123 

6 
8 

2,208 
8,727 

51 
6 

14 

5,980 

■  57 

12 
19 

4,309 
2,544 

24 
65 

81 

6,853 

89 

6 
2 

3,268 
8,441 

116 
63 

85 
131 


15,748  85        6,890  15 
11,022  00  i      3,678  00 


216  I    26,770  85       10,508  15 


103 
88 


11,649  85 
13,082  95 


4,836  15 
4,496  05 


191 

116 
166 


24,732  80        8,832  20 


18,850  60  ,      4,249  50 
15,866  95  I      6,613  05 


9d8 
289 

654 

1,887 

177 

1,514 

568 
439 

1,007 

1,045 
1,067 


282       34,217  45       10,862  66  '.      2,102 


144  I 
67  i 


211 

140 
140 


16,948  85         6,081  15 
9,154  16        8,010  85 


26,103  00        9,092  00 


15,937  90        6,693  10 
12,264  40        4,203  60 


678 
254 

927 

1,069 
468 


Totals...     6,701  ,        8      6,709       179      280  ■    28,202  30      10,896  70  '      1,512 


8 


Eighth 

Sixteenth. . . 


8,606 
8,089 


8 
202 


Totals...     6,695  '    206 


■  I- 


6,900  I      97       227 

'-  I 

Aggregate  54,946  j    870  <  65,316   1,014  '  1,825 


I 


3,609 
3,291 


37 
60 


142 

85 


14,801  25         6,009  75 
10,673  60        8,218  40 


24,974  85        9,228  15 


$216,880  05     $76,851  95 


1,219 
439 

1,658 

$10,357 
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As  shown  in  this  table,  July  1,  1897,  there  were  55,315 
families  in  the  City  of  Detroit.  Using  the  same  average 
per  family  as  in  previous  years,  5.14,  the  population  of 
the  city  at  that  time  was  284,319,  an  inerease  over  July 
1,  1896,  of  5,212. 

The  average  used  was  obtained  by  taking  the  popula- 
tion as  shown  by  the  United  States  Census  of  1860-70-80 
and  90,  and  dividing  by  the  number  of  families  on  As- 
sessors' books  for  those  years,  as  follows: 

Years  Population  No.  of  familes  Average 

^«*"-  per  census.  assessed.  Average. 

1860 45,619  8,973  5.08 

1870 79,757  14,717  5.42 

1880 116,340  22,423  5.18 

1890 205,870  42,059  4.89 

Making  the  general  average  5.14. 

July  1  the  assessment  rates  were  reduced  about  25  per 
cent,  which  was  followed  in  December  by  a  further  re- 
duction of  about  the  same  amount,  to  take  effect  January 
1,  1898. 

The  decrease  in  the  assessments,  as  compared  with 
that  of  1896-7,  was  |76,851.95,  of  which  |10,357  wa.s  by 
transfer  to  the  meter  rolls,  leaving  a  decrease  to  the 
benefit  of  the  rate  payers  of  |66,494. 

The  following  table  shows  the  receipts  for  water  rates 
during  the  year,  arranged  by  districts,  and  giving  the 
amounts  collected  upon  each  annual  assessment: 
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Water  Works  Bonds. 


The  following  table  shows  the  whole  history  of  the  bonded 
indebtedness  of  the  Board,  in  which  it  will  be  seen  that  the 
total  amount  of  bonds  issued  is  $1,950,000,  of  which  $917,000 
have  been  redeemed,  leaving  outstanding  $1,033,000.  During 
the  year  $100,000  .of  bonds  were  redeemed. 


ii 


7th 


No.  OP 

ISSUK. 

Act 

OP 

1st 

1853 

(i 

(< 

t( 

(( 

3nd 

1855 

«i 

(i 

(i 

(t 

3rd 

1857 

tt 

(( 

Issued. 


Payable. 


Aug.   1,  1863  I 


(i 


t( 


(t 


(t 


Aug.    1,1856 
June  12, 1866 


4t 


«i 


4th     '  1869 

5th 

6th 


1873 
1869 
1873 


Aug. 
Aug. 
Feb. 
Aug. 
Aug. 
Feb. 
Aug. 


1,1858 
1,1867 
1,1870 
1,  1872 
1,1873 
1,1874 
1,1874 


(t 


(i 


Aug.  1 
Aug.  1 
Aug.  1 
Aug.  1 
Aug.  1 
Aug.  1 
Aug.  1 
Aug.  1 
Feb.  1 
Aug.  1 
Aug.  1 
Feb.  1 
Aug.  1 


i( 


June  1, 1875  \ 
June  1, 1876  i 
Sept.  1,1880; 
April  1, 1881  i 
Dec.  1,  1881 
Jan.  10, 1895 


June  1 
June  1 
Sept.  1 
Aprill 
Dec.  1 
Jan.  10 


1883 
1878 
1873 
1890 
1886 
1880 
1893 
1887 
t90D 
1902 
1903 
1904 
1904 

1905 
1906 
1899 
1897 
1896 
1925 


Amount. 


$100,000 

100,000 

60,000 

100,000 

100,000 

60,000 

160,000 

100,000 

100,000 

60,000 

50,000 

60,000 

60,000 

200,000 

150,000 

200,000 

100,000 

100,000 

50,000 

100,000 


:  $1,950,000 


Rate 
^p  In- 
terest. 


7cts. 

7  " 
7  " 
7  " 
7  " 
7  " 
7  " 
7  " 
7  •• 
7  •• 
7  " 
7  " 
7  " 
7  " 
7  »♦ 
6  " 
4  " 
4  " 
4  " 
4  " 


Redeemed. 


$100,000 
100,000 

50,000 
100,000 
100,000 

60,000 
150,000 


OuT- 

BTANDINO. 


XUV,UUll 

100,000 

60,000 

50,000 

9,000 

41,000 

6,000 

44,000 

200,000 

1,000 

149,000 

1,000 

199,000 

100,000 

100,000 

50,000 

100,000 

$917,000 

$1,033,000 
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The  amount  expended  for  the  Pumping  Works  to  January 
1,  1898,  is  as  follows: 


ITEMS. 


Land 

Force  Mains 

Inlet  Pipe 

Dock,  Basin  and  Canal 

Conduits  and  Wells 

Engine,  Boiler  and  Coal 
Houses 

Stand  Pipe  and  Tower 

Pump  Wells 

Engines 

Boilers 

Engineer's  House 

Sewers 

Electric  Light  Plant 

Grounds,  Fences  and  Gate- 
way   

Inspection 

Miscellaneous 


Previously 
Expended. 


$38,331  44 
624,058  03 

90,811  84 
148,291  60 

81,461  70 

215,124  62 

31,574  16 

54,221  56 

350,860  62 

74,049  76 

8,139  75 

3,666  25 


129,438  44 

2,977  80 

14,295  67 


1897. 


L.. 


81,817  64  I 


6,000  00 
2,719  90 


718  49 

9,302  65 
12  00 
30  80 


Total. 


$38,331  44 
624,058  08 

90,811  84 
148,291  60 

81,461  70 

216,942  26 

31,574  1ft 

54,221  56 

356,860  62 

76.769  66 

8,139  75 

3,666  25 

718  49 

138,741  09 

2,989  86 

14,326  58 


Totals $1,867,303  30     $20,001  54      $1,887,904  84 


All  of  which  is  respectfully  submitted. 

H.  S.  STARKEY, 

Secretary, 


REPORT 


OF  THB 


GENERAL  SUPERINTENDENT. 


January  2d,  1898. 

To  the  Board  of  Water  Commissioners: 

Gentlemen — In  accordance  with  the  regnUitions  of  your 
honorable  body,  I  have  the  honor  to  submit  the  follow- 
ing report  of  the  general  operation  and  construction  of 
the  Works  for  the  year  1897: 


Pumping  Works. 

Hardly  any  construction  has  been  entered  upon  the 
past  year  at  the  Works,  with  the  exception  of  the  con- 
tract with  the  Frontier  Iron  Works  for  certain  altera- 
tions in  engine  No.  3,  and  the  commencement  of  the  work 
of  constructing  a  library  and  boat  house  at  the  north  end 
of  the  canal. 

The  alterations  spoken  of  are  the  same,  practically,  as 
those  made  on  engine  No.  2  in  1894,  and,  as  stated  in  my 
report  for  that  year,  are  the  results  of  the  thought  and 
study  of  Engineer  Gould.  These  alterations  ^permit  the 
pumps  to  be  used  as  single  and  double  acting.  When 
used  as  the  former,  the  pistons  simply  use  their  force  on 
the  downward  stroke,  and  therefore  discharge  but  about 
one-half  the  water  of  their  ordinary  capacities,  and  re- 
(juiring,  therefore,  but  one-half  the  steam.    A  24,000,000- 
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gallon  engine  is  thus  reduced  to  a  12,000,000-galIon  en- 
gine in  five  minutes,  or  vice  versa. 

The  history  of  the  use  of  fuel  at  the  Works,  the  various 
kinds  used  and  the  results  obtained  pecuniarily  are  of 
considerable  interest. 

Hard  coal  was  in  use  for  many  years,  as  it  was  thought 
no  other  fuel  could  be  used  because  of  the  close  proximity 
of  the  settling  basin.  In  1892  the  use  of  crude  oil  was 
introduced,  and  a  plant  established  for  this  purpose, 
which  was  the  cause  of  considerable  saving  as  long  as 
the  price  of  oil  remained  in  the  neighborhood  of  1.50 
cents  per  gallon. 

In  the  fall  of  1895,  however,  the  price  had  gone  up  to 
2.18  cents,  when  the  Board  determined  to  abandon  it  for 
the  use  of  soft  coal,  with  attachments  to  the  furnaces  for 
the  prevention  of  smoke. 

In  the  meantime,  tests  were  made  of  so-called  "smoke- 
less" coals,  which  were  found  so  near  that  condition  that 
they  could  be  used  without  any  material  injury  to  the 
water  in  the  basin. 

The  results  of  the  operations  of  the  Board  in  the  use 
of  fuel  can  best  be  shown  in  the  following  tables;  the 
first  giving  annual  I'esults  for  the  past  eleven  years,  and 
the  second  the  results  bv  months  of  the  vear  1897: 
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The  following  table  is  also  of  interest,  as'  showing  the 
gradual  decrease  in  the  total  cost  of  pumping  water  by 
the  introduction  of  different  fuels  and  other  economical 
methods  by  the  Board: 


YEARS.  Ipl^Stion.-    Gallons  Pumped. 


Cost  of 
Pumping. 


1887 177,258 

1888 189,475 

1889 201,272 

1890 213,140 

1891 225,815 

1892 238.496 

1893 256,059 

1894 256,547 

1895 264,329 

1896 277,256 

1897 281,417 


13,168,859,808 
14,380,166,670 
12,875,334,453 
12,120,944,533 
12,057,261,236 
12,276,612,482 
13,877,977,208 
13,649,779,605 
14,698,451,954 
13,254,369,371 
12.928,821,326 


^7,852  00 
60,284  11 
61,560  48 
54,433  49 
53,012  77 
53,287  89 
46.546  01 
48,146  11 
51,772  07 
53,234  42 
38.123  99 


Cost  per 
Person. 


32i  Cts. 
31J  Cts. 
30icts. 
25i  cts. 
23i  cts. 
22i  cts. 
18|  cts. 
181  cts. 
19{  cts. 
19i  cts. 
13|  cts. 


As  outlined  in  last  year's  report,  tests  were  made  of 
the  Hawley  Down  Draft  Furnace  and  the  Murphy  Stoker 
by  George  H.  Barrus,  of  Boston.  The  report  of  Mr. 
Barrus,  after  the  completion  of  the  tests,  was  accepted 
by  the  Board,  and  the  report  ordered  printed  in  the  An- 
nual Report  of  the  Board.  The  complete  report  of  Mr. 
Barrus  will  be  found  at  the  conclusion  of  this  volume. 


The  Water. 

In  my  report  for  1895,  I  said,  in  view  of  certain  discus- 
sions regarding  the  purity  of  the  water:  "The  Board  of 
Water  Commissioners  has  never  received  any  information 
from  the  Board  of  Health,  directly  or  indirectly,  that  the 
waters  of  Detroit  River  contain  germs,  either  organic  or 
inorganic,  that  are  periling  the  public  health." 

The  Board  of  Health  is  making  monthly  chemical  and 
bacteriological  analyses  of  the  water,  and  inasmuch  as  it 


28 


FORTY-SIXTH    ANNUAL   REPORT   OF   THE 


is  a  question  of  so  much  importance  to  the  public,  I  sub- 
mit herewith  the  following  extract  from  the  report  of 
W.  I.  Tibbals,  chemist  and  bacteriologist  of  the  said 
Board: 

The  importance  of  a  pure  water  supply  to  the  public  health 
of  a  community  cannot  be  overestimated.  There  have  been  re- 
ported from  various  localities  innumerable  instances  of  epidem- 
ics traced  to  the  use  of  a  dangerous  drinking  water.  In  fact,  so 
numerous  are  such  cases,  and  so  conclusive  the  evidence  point- 
ing to  the  source  of  trouble,  that  the  health  authorities  of  many 
of  our  large  cities,  appreciating  the  value  of  a  watchful  and  pre- 
ventive policy,  have  provided  for  frequent  analysis  of  the  public 
water. 

During  the  past  year  I  have  devoted  as  much  attention  as 
possible  to  our  supply;  and  while  the  time  was  not  available  for 
as  many  examinations  as  seem  desirable,  yet  several  have  been 
made,  the  results  of  which,  with  a  brief  explanation,  are  here 
given: 

CHEMICAL  AT^TALYLIS. 
Estimations  are  in  parts  per  million. 


Appearance 

Reaction 

Total  solids 

Volatile  and  organic  matter 
Nonvolatile  and  mineral   '  * 

Free  Ammonia 

Albuminoid  ammonia 

Nitrogen  as  nitrates 

Nitrogen  as  nitrites 

Chlorine 

Oxygen  absorbed  in  15  min. 
Oxygen  absorbed  in  4  hours. 

Total  suspended  matter 

Inorganic  suspended  matter. 
Volatile  suspended  matter. . . 


MONTH. 


April. 


July. 


Turbid. 
Neutral. 
124.40 
42.00 
82.40 
.066 
.078 


2.55 

.32 

.64 

11.10 

10.37 

0.73 


Clear. 
Neutral. 
110.00 
41.20 
68.80 
.058 
.066 


Sept. 


2.60 
.34 
.62 


Sriy  t'rbid 
Neutral. 
115.80 
39.20 
76.60 
.030 
.088 
.066 
.000 
2.80 
.34 
.68 


Feb. 

'iN'rly  clear 
Neutral. 
114.40 
32.00 
82.40 
.056 
.084 
.182 
.      .000 
2.70 
.86 


.70 
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BACTERIOLOGICAL  AND  MICROSCOPICAL. 

April— Bacillus  typhi  abdomlnalis  (typLoid  fever  bacillus) .  Absent 

**        Bacillus  coli  communis Absent 

"       Bacteria  per  cubic  centimeter 140 

"        Microscopical — Fine  sand,  diatomes  and  algae 

July    9,  *96 — Bacteria  per  cubic  centimeter 95 

"    15/96—        "  "                  "           110 

"    18/96—        "  "                   "           80 

Sept.  22,  ^96—        "  "                   "           200 

"    23, '96—        **  "                   "           ....130 

"    28,  *96—         "  "                   "           80 

Oct.  27,  '96—         "  "                   **            40 

28,*96—         "  "                   "            108 

30,  *96—         "  "                   "            48 

31, '96—         "  "                   "            130 

Dec.  15,  '96—  "  "                   "           120 

16, '96—  "  "                   '*            350 

23, '96—         "  "                   "            85 

"    24, '96—         "  "                   "            125 

"    29, '96—  '*  "                   "            180 

"    30, '96—         '*  "                   "            150 

Feb.  15, '97—  "  "                   " 80 

"    16, '97—  "  '*                   "           800 

"    17,  '97—        '*  "                   **            320 

"    18, '97—  "  "                   "            220 

"    19, '97—  "  "                   "            480 

"    20, '97—  "  "                   "            530 

"    22, '97—  "  '*                   "            210 

The  samples  were  taken  from  the  laboratory  tap  and  sub- 
jected to  the  usual  bacteriological  examination  and  sanitary 
chemical  analysis,  which  includes  only  an  estimation  of  such 
substances  as  are  of  value  in  determining  the  drinking  quality 
of  the  water.  The  estimation  of  the  number  of  bacteria  is  self- 
explanatory.  Good  drinking  water  should  not  contain  more  than 
1,000  bacteria  in  each  cubic  centimeter  (about  16  drops).  The 
total  solids  represent  the  entire  amount  of  solid  matter,  both 
mineral  and  organic,  in  the  sample.  The  volatile  and  organic 
matter  is  that  portion  of  the  total  solids  which  is  burned  or 
driven  off  at  a  red  heat,  and  consists  largely  of  organic  matter, 
together  with  some  volatile  mineral  matter.  The  chlorides,  al- 
buminoid ammonia,  free  ammonia,  oxygen  absorbed,  nitrates  and 
nitrites  all  indicate  organic  matter,  and  in  relatively  large  quan- 
tities point  to  contamination.  The  small  amount  of  these  sub- 
stances in  our  water  fully  justifies  the  statement,  that  at  present 
it  compares  most  favorably  with  the  supply  of  other  cities,  as 
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far  as  freedom  from  sewage  or  other  dangerous  contamination 
is  concerned. 

The  different  analyses  show  remarkably  little  variation,  ex- 
cept in  the  total  solids,  or  more  particularly,  the  mineral  matter, 
an  increased  quantity  of  which  corresponds  with  an  Increased 
turbidity  of  the  water.  The  suspended  matter  causing  this  roily 
appearance,  often  noticed,  especially  after  severe  storms,  con- 
sists of  fine  sand  and  clay,  which,  although  inert,  cannot  be  very 
digestible,  and  may  cause  trouble  if  taken  in  too  large  or  too 
frequent  doses. 

Estimations  are  in  parts  per  million.    Samples  from  the  Laboratory  tap. 


March. 


Appearance V*y  turbid 

Total  solids 148.00 

Volatile  and  organic  matter  42.00 

Nonvolatile  and  mineral   "  106.00 

Free  ammonia .078 

Albuminoid  ammonia .  118 

Nitrogen  as  nitrates .164 

Nitrogen  as  nitrites '  none. 

Chlorine 2.75 

Oxygen  absorbed  in  15  min.;  2.20 

Oxygen  absorbed  in  4  hours.  2.72 

Bacteria  per  cubic  centimeter  990 

"             **                *'  680 

752 


April. 


May. 


June. 


Turbid. 

Turbid. 

S'ly  turbid 

130.08 

132.04 

112.20 

42.02 

41.08 

41.80 

88.06 

90.06 

70.40 

.050 

.032 

.034 

.076 

.100 

.094 

.247 

.115 

.148 

none. 

none. 

none. 

2.45 

2.70 

2.60 

.62 

1.18 

.98 

.94 

1.78 

1.62 

60 

310. 

480 

130 

490 

'       610 

90 

•  ••••••• 

120 
190 

700 
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Economy  of  Waste. 

HISTORICAL. 


WATER  PUMPED. 

Total  Quantitv.         [  Pan  Fin 


4,3S3 
4,619 
5.382 
5.708 
6.1S9 
6,474 
6,794 
6.760 
7,128 
7,276 
7,600 
7,998 
8,891 
9,089 
10.S43 
11,544 
12,774 
13.722 
14,896 
16.085 
17,019 
18,858 
19,606 
20,103 

ao.ais 

20,603 
31.841 
32,46.1 
38,749 
25,442 
37.415 
29,424 
30.533 
31,94« 
34.486 
36,863 
39.158 
41,467 
43,933 
46,400 
49,817 
49,912 
51,426 
63.941 
54,945 


335,840,375 

303,531,743 

370,300,136 

542,807,364 

893,124,305 

697,190,533 

718,091,307 

783.113,587 

870,038.451 

895.129,433 

994,945,339 

1,036,798,043 

1,019,390,356 

1,040,514,887 

1,196,317,932 

1,436,535.230 

I,a66,6j5,135 

1,948,810.336 

1,866,060,068 

3,300,150,605 

3.783,393,578 

3,198,393.94^ 

3,389,872,635 

4,307,454,360 

4,065,134,470 

4,213,239,790 

4,345,743,330 

5,129,599,110 

5,553.985,310 

6,543,127,968 

6,284,000.742 

7.379,327,788 

8,510,614,140 

9, 870.829.. 180 

10,576,671,254 

13, 168,859, 80S 

14.S80,ltt6.S70 

13,875,834,453 

13,130,944,532 

12,057,361,336 

12,376.612,483 

13,877,977,308 

18,849,779,606 

14,698,4.11.954 

13,254,369,371 


103,765 
131,297 
112,690 
110.919 
115,118 
125,185 
125,579 
138,782 
134,584 
127.410 
126,876 
131,833 
139,186 
144,364 
153,400 
186,000 
154,414 
178,513 
187,930 
174,511 
314,600 
300,335 
207,090 
210,937 
240,348 
347,183 

343|08a 


890,098 

338,880 
393,300 
374,470 
364,582 
278,579 
273,476 
885.818 
345.719 
335,806 
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In  the  year  1889,  the  Board  commenced  the  introduc- 
tion of  measures  for  the  prevention  of  waste.  The  re- 
sults are  best  shown  by  the  foregoing  table. 

The  average  number  of  gallons  pumped  for  the  year  to 
each  family  supplied  in  1888  was  over  390,000.  The  daily 
per  capita  on  the  basis  of  the  population  was  204  gallons. 

Last  year  the  former  amount  was  235,000  gallons,  and 
the  latter  124J  gallons. 

It  will  be  seen,  also,  by  the  table  that  the  total  number 
of  gallons  pumped  was  less  than  in  1887,  w^hen  the  pop- 
ulation was  over  100,000  less  than  that  of  last  year. 

Electrolysis. 

In  my  last  report  I  gave  a  full  description  of  the  trou- 
ble w^e  had  had  the  previous  year  with  electrolysis  of  the 
water  pipes,  and  the  steps  that  had  been  taken,  in  con- 
junction with  the  street  car  company,  to  prevent  it. 

It  is  gratifying  to  state  that  the  measures  then  adopted 
were  very  successful,  and  that  during  the  past  j^ear  but 
two  cases  of  electrolysis  were  brought  to  my  attention, 
and  those  evidently  of  such  long  standing  as  conclusively 
to  have  been  caused  anterior  to  the  adoption  of  the 
methods  to  prevent  it. 

From  time  to  time  there  no  doubt  will  occur  leaks  in 
service  pipes  weakened  by  electrolytic  action  in  the  past, 
but  I  have  good  reasons  to  believe  that  the  cause  of  such 
action  has  been  fully  understood  and  the  right  measures 
adopted  to  prevent  its  recurrence. 

Water  Rates. 

The  actual  reductions  in  the  amounts  collected  from 
consumers  of  water  are  not  properly  shown  by  the  diflFer- 
ence  only  between  the  rates  collected  any  one  year  and 
the  year  previous. 
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These  reductions  are  correctly  shown  by  the  difference 
between  the  rates  actually  received  and  those  that  would 
have  been  received  had  the  former  schedule  of  rates  still 
continued  to  prevail. 

In  order  to  establish  a  basis  for  such  computation  it 
is  necessary  to  prove  that,  notwithstanding  the  fact  that 
the  total  water  rates  received  are  for  all  purposes  sup- 
plied, business,  manufacturing  and  household,  yet  if  the 
schedule  of  rates  remain  the  same,  the  total  amount  re- 
ceived, divided  by  the  number  of  families  supplied,  will 
give  practically  the  same  quotient. 

To  that  end  I  submit  the  following  table  of  ten  years 
previous  to  1886,  during  which  years  there  were  no 
changes  in  the  rates: 


YEARS. 


No.  of 

Families 

Supplied. 


Rates 
Received 

for  all 
Purposes. 


1876 20,102 

1877 ^ I  20,345 

1878 ..!  20.603 

1879 '  21,341 

1880 22,465 


1881. 
1882. 
1883. 


23,749 
25,442 
27,415 

1884 !    29,424 

1885 30,533 


1205,624  74 
210,288  12 

^  208,193  95 
218,110  13 
227,452  73 
241,884  32 
261,725  79 
280,049  06 
300.467  24 
313,205  10 


Averai^e 

per 
Family. 


$10  23 
10  33 
10  10 


REMARKS. 


1  10  22 

'    10  12 

10  18 

10  28 

!  10  21 

10  21 

10  25 

$10  21 
General  Average. 


In  the  year  1886  the  rates  for  household  purposes  for 
families  were  reduced  to  a  flat  rate  of  ?5  for  each  family. 
This  reduction  took  effect  July  1,  1886,  and  the  schedule 
of  rates  so  reduced  prevailed  without  any  change  during 
the  four  succeeding  years,  under  which  the  statement  is 
as  follows: 
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YEARS. 


No.  of 

Families 

Supplied. 


1887 
1888 
1889 
1890 


Pates 
Received. 


34,486  $322,834  59 

36,863  344,315  26 

39,158  I    367,925  27 

41,467  I    387,877  73 


Average 

per 
Family. 


$9  36 
9  34 
9  39 
9  35 


REMARKS. 


§9  36 
General  Average. 


In  1891,  and  in  almost  every  succeeding  year  thereafter, 
there  have  been  certain  reductions  in  the  rates,  which 
are  narrated  below  and  which  have  had  the  followinii: 
effects: 


YEARS. 


1891. 
1892. 
1893. 
1894. 
1895, 
1896, 
1897. 


No.  of 

Families 

Supplied. 


43,933 
46,400 
49,817 
49,912 
51,426 
53,941 
54,945 


Rates 
Received. 


$389,079  97 
402,534  98 
420,490  83 
418,728  76 
428,772  41 
406,147  82 
335,997  28 


Average 

per 
Family. 


$8  85 
8  67 
8  44 
8  39 
8  34 
7  52 
6  09 


It  is  estimated  that  the  change  in  the  rates  taking 
effect  January  1,  1898,  will  produce  the  following: 

Number  of  families  to  be  supplied 56,445 

Water  rates  to  be  received $227,395 

Average  per  family   4.02 

The  reductions  in  the  schedule  of  rates  since  1890  have 
been  as  follows: 

September  1,  1890,  meter  rates  were  reduced  to  3J 
cents  per  1,000  gallons  for  quantities  exceeding  3,000 
cubic  feet  each  month.  lender  3,000  cubic  feet,  to  6f 
cents  per  1,000  gallons. 

July  1,  1891,  the  charge  for  the  use  of  hose  for  lawn 
and    street    sprinkling   was  abated,  the  annual  amount 
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previously  received  therefrom  being  estimated  at  about 
120,000.    Hose  tax  was  restored  July  1,  1897. 

July  1,  1894,  the  rates  on  fixtures  were  largely  reduced. 

April  1,  1896,  the  meter  rate  was  reduced  to  2V9  cents 
per  1,000  gallons  for  all  over  3,000  cubic  feet  each 
month. 

July  1,  1896,  the  rate  of  J5  upon  families  for  household 
purposes  was  reduced  to  $4. 

July  1,  1897,  a  25  per  cent  reduction  was  made  in  the 
entire  schedule  of  rates^  meter  and  assessed. 

January  1,  1898,  an  additional  25  per  cent  reduction 
was  made. 

In  order  to  show  the  total  reductions  made  in  the 
water  rates  since  1890,  the  following  table  is  introduced : 


YEARS. 


1891. 
189'4 . 
1893. 
1894. 
1895. 
1896. 
1897. 


Totals 


No.  of  Families 
Supplied. 


43,933 
46,400 
49,817 
49,912 
52,426 
53,941 
54,945 


Rates  Received. 


$389,079 
402,534 
420,490 
418,728 
428,772 
406,147 
335,997 


$2,801,747 


Rates  would 

have  received 

at  the  average 

of  $9.86 

per  family. 


$411,212 
434,304 
466,287 
467,176 
490,707 
504,887 
514,285 


$3,288,858 


Total  of  reductions $487,211 
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COMPARATIVE  STATEMENT. 


1887. 


1888. 


Daily  average  consumption  in 
gallons 

Daily    average   consumption 
per  capita 


86,079,068'       39,897,716 


195 


2041 


86,813,340 


130 


Total  annual  consumption |13,168,859,808;14,S88,166,670|13,254,369,871 

•         i 

66,182,000!        91,750,000;  2,263,413,500 


Total    consumption    through 
meters 


Revenue  from  unmetered  wa- 
ter  


Revenue  from  metered  water.. 

Per  1 ,000  gallons  metered  water 

Per  1,000  gallons  unmetered 
water 

Number  of  families  supplied.. 

Number  of  service  connections 

Miles  of  pipe 

Number  of  meters 

*Esti  mated  population 


35,421,480 

124« 
12,928,821,886 

2,427,447,000 


$6,518.20 
.10 

.024 

34,486 

32,938 

822 

About     40 

184.829 


,140.10: 

$321,742  23 

$256,164.17 

,175.00 

$84,405.59 

$79,888  n 

.10 

.037+, 

.088 

.0231 

.029+ 

.0244- 

36,863' 

53,941 

54,945 

36,609 

50,599 

62,219 

325j 

518, 

520 

48' 

4,584 

5,892 

194,996> 

279,107 

284,819 

*  Population  estimated  by  multiplying  families  in  city  by  5.14. 

If  25  per  cent  of  the  water  ordinarily  called  **unine- 
tered"  water,  which,  in  fact,  is  the  difference  between  the 
total  quantity  pumped  and  the  quantit}^  supplied  througli 
meters,  and  which  is  an  estimate  of  the  quantity  lost  in 
transit  to  consumers,  together  with  the  quantity  supplied 
for  public  purposes  unpaid  for,  the  rate  for  "unmetered'* 
water  would  be  .032^,  or  about  the  same  as  for  metered 
water. ' 


Pipeage  System. 

The  extensions  to  the  system  the  past  year  have  been 
made  only  on  petitions  for  the  supply  of  new  territories. 
These  amount  to  10||ff  miles,  of  which  2J^{J  were  laid 
outside  city  limits.  The  Board  now  have  17|J^J  miles 
of  pipe  outside  city  limits,  all  of  which  has  been  paid  for 
by  the  parties  petitioning  for  such  extensions. 
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There  were  discontinued  during  the  year  5,256  feet  of 
pipe,  replaced  by  larger,  which  makes  the  net  increase  to 
the  system  but  91444  miles. 


6280 


The  total  mileage  of  the  distribution  system  is  526|^ 
miles.  This  is  shown  in  the  following  table,  in  the  dif- 
ferent sizes  of  which  it  is  composed: 


Size  op  Pipe 
IN  Inches. 

MBJLSI7RED 

TiBNOTH  IN  Feet 
FOR  1896. 

Added 

Length  in  Feet 

FOR  1897. 

Discontinued 

TiENOTH  IN  Feet 

FOR  1897. 

Total  Length 
in  Feet 
for  1897. 

45 

103 

59,491 

715 

54,494 

84,587 

106 

87 

48,068 

23,015 

143,816 

293,863 

1,170,460 

781,775 

65,739 

2,820 

103 

42 

• 

59,491 

36 

715 

30 

54,494 

24 

84,587 
106 

20 

18 

87 

16 

48,068 

27,595 

148,555 

296,298 

1,211,422 

780,394 

65,388 

2,820 

12 
10 
8 
6 
4 
3 
2 

4,583 
4,748 
2,452 
41,749 
2,672 
36 

3 

9 

17 

787 

4,053 

387 

Total, 

2,729,139 

56,240 

5,256 

2,780,123 

It  will  be  seen  by  this  table  that  30J  per  cent  of  the 
system  is  composed  of  four-inch  and  lesser  sizes. 

Previous  to  the  ye«ar  1891  the  ordinary  extensions  con- 
sisted principally  of  four-inch  pipe,  and  amounted  at  that 
time  to  46  per  cent  of  the  entire  system. 

In  January  of  that  year  I  prepared  a  tabular  statement 
of  the  different  sizes  of  pipe  in  use  in  several  of  the  larger 
cities  in  the  United  States  and  presented  it  to  the  Board, 
which  showed  Baltimore  as  the  only  one  exceeding  De- 
troit in  its  percentage  of  the  smaller  sizes. 

A  resolution  was  passed  at  that  time  making  a  six-inch 
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the  minimum  size  to  be  laid  in  the  future.  The  result 
has  been  a  considerable  decrease  in  this  percentage,  as 
shown  above. 

In  addition  to  this,  for  the  purpose  of  providing  a  bet- 
ter supply  for  fire  protection,  parallel  lines  of  larger 
mains  have  been  laid  in  the  central  and  business  portions 
of  the  city,  and  in  other  localities  the  system  reinforced 
by  larger  cross  lines,  upon  which,  to  a  considerable  ex- 
tent, the  hydrants  are  located. 

No  complaints  have  been  made  of  a  short  supply  in  the 
suppression  of  fires  for  some  years,  and  it  is  generally 
considered  by  this  department,  as  well  as  by  the  Fire 
Department,  that,  with  the  exception,  possibly,  of  a  few 
localities,  the  protection  from  fires  has  been  compara- 
tively well  provided  for. 

Connected  with  the  mains  there  are  now  in  the  city 
3,002  hydrants  and  549  reservoirs. 

Since  the  action  of  the  Board  relieving  me  of  the  duties 
of  Secretary,  I  have  given  more  active  attention  to  the 
work  outside,  and  the  results  obtained,  particularly  in 
the  laying  of  water  pipe. 

The  character  of  the  soil  and  the  extent  of  special 
work  required  were  carefully  noted,  and  the  results  com- 
municated to  the  foreman,  with  approval  or  disapproval, 
as  the  circumstances  required. 

The  following  table  will  explain  these  operations  in 
detail;  and,  notwithstanding  the  fact  that  fl.50  was  paid 
for  a  day's  work  of  eight  hours,  and  that  the  majority  of 
the  laborers  were  unskilled  and  commonly,  by  reason  of 
age  or  physical  condition,  unfitted  for  hard  work,  yet  the 
results  show  a  considerable  improvement.  The  average 
cost  per  foot  of  laying  six-  (0)  inch  mains  was  57  Vi  o 
cents. 
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At  the  conclusion  of  this -report  will  be  found  in  detail 
the  location,  lengths  and  sizes  and  extensions  made  the 
previous  year.  The  action  of  the  Board,  relieving  the  for- 
mer Superintendent  of  the  Department  of  Extension  and 
Construction  from  duty,  and  placing  the  same  under  my 
immediate  supervision,  is  the  reason  of  this  general  re- 
port containing  the  operations  of  this  department. 

Valves. 


The  number  of  valves   or   gates   in   the   system    now 
amount  to  0,314,  and  are  as  follows: 
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There  were  added  to  the  system  during  the  year  149 
valves,  19  of  which  were  old  gates  taken  on  previously 
and  repaired  by  the  men  at  the  storage  yard. 

There  were  also  taken  out  23  gates,  as  shown  in  the 
second  table  following: 


GATES  ADDED  TO  SYSTEM.   1897. 


1 

7 


8 

•  • 

■  • 

1 

9 

•  • 

4 

•  • 

43 

•  • 

58 

•  • 

•  • 

16 

•  • 

2 

130 

19 

NUMBER 
New.  Old. 


KIND. 


BIZE. 


Michigan  Brass  and  Iron  Works 

Roe  Stephens 

Michigan  Brass  and  Iron  Works 

Galvin 

Michigan  Brass  and  Iron  Works 
Roe  Stephens 

Michigan  Brass  and  Iron  Works 

Murdock  Valve  Co 

Flower  Bros 

Total. 


12  in. 
12-m. 
10-in . 
10  in. 

8  in. 

Sin. 

6  in. 

6-in. 

4-in. 

4  in. 


TABLE  OF   GATES  TAKEN  OUT. 


No.  of 
each 
kind. 


1 
1 
2 
2 
12 
1 
1 
1 
1 
1 


23 


KIND. 


Flower  Bros 

Michigan  Brass  and  Iron  Works. 

Flower  Bros 

Murdock  Valve  Company 

<<  <i  tt 

Michigan  Brass  and  Iron  Works. 

It  If  <(  14  (< 

• 

Pittsburg 

Galvin 

Ludlow 

Total. 


SIZE. 


REMARKS. 


6-in.  I  From  System  (Shut-off ). 

6-in.  i 

4-in.  ; 

4-m.  I 

4-in.  ! 

4-in.  I 

4-in.  j 

4-in.  I 


4-in. 
4in. 


(( 


( I 


( ( 


( i 


( ( 


i  ( 


(Blow-off). 
(Shut-off). 
(Blow-off). 
(Shut-Off). 
(Blow-off). 
(Shut-off). 


4( 


(Blow-off). 
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The  following  show  the  number  of  gates  set  for  blow- 
offs  on  dead  ends. 

There  are  now  in  the  system  359  of  these  dead  ends, 
all  of  which  are  supplied  with  gates  or  valves,  which  are 
operated  once  in  two  weeks,  and  the  stagnant  water 
drawn  off. 

There  are  30  other  blow-off  gates  in  the  system,  con- 
nected with  the  sewerSj  in  various  locations,  for  use  in 
flushing  the  mains  when  necessary. 


GATES  SET  AND  RE-SET  FOR  BLOW-OFFS. 


NUM 

BER. 

New. 

3 

1 

1 
5 

Old. 

•  • 

•  • 

1 
1 
30 
9 
6 
4 

•  • 

1 
2 
2 
1 

57 

KIND. 


Michigan  Brass  and  Iron  Works 
Roe  Stephens 

Murdock  Valve  Co 

It             ((      << 
Flowers  Bros 

((  it 

Michigan  Brass  and  Iron  Works 

((  tt  H  it 

H  tt  tt  tt 

Pittsburg 

(( 

Total. 


6.in. 
6-in. 
6-in. 
6-in. 
4-in. 
4-in. 
4-in. 
4-in. 
4-in. 
4-in. 
4-in. 
4  in. 
4-in. 


REMARKS. 


New. 


tt 


Re-set 


(( 


New. 
Re-set. 

New. 

Re-set. 

New. 


tt 


Re-set. 

New. 

Re-set. 
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The  following  statement  of  the  work  of  the  men  em- 
ployed in  the  examination  of  gates  and  repairs  thereof, 
shows  the  necessity  there  is  for  such  work.  Nearly  17 
per  cent  of  those  examined  were  found  out  of  order,  and 
17  found  shut,  the  reason  or  cause  for  which  is  next  to 
an  impossibility  to  discover: 

2,286  gates  were  examined. 
378  were  found  out  of  order  since  January  1,  1897. 
534  were  repaired. 
17  were  found  shut  and  opened. 
17  were  fitted  with  lai*ger  heads  to  stem. 
135  new  gates  were  opened. 
58  gate  wells  were  built. 
247  gate  wells  were  rebuilt  and  adjusted. 
71  gate  wells  were  cleaned  out. 
153  wood  boxes  were  replaced  with  iron  boxes. 
247  boxes  were  readjusted  to  grade  of  street. 
1,431  gates  were  shut  and  opened  for  various  purposes. 

78  blow-offs  were  repaired. 
6,071  gate  wells  and  boxes  cleaned  of  snow  and  ice. 

All  of  which  is  respectfully  submitted. 

L.  X.  ('A8E, 
General  Superintendent, 
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REPORT  OF  THE  CIVIL  ENGINEER. 


Detroit,  Mich.,  Februarj^  8,  1898. 

To  the  Honorable  Board  of  Water  Commissioners  of  the 
City  of  Detroit: 

Gentlemen — Complying  with  the  regulations,  I  have  the 
honor  to  submit  the  following  report  of  "such  operations 
as  have  properly  come  under  my  supervision"  daring  th(3 
past  year. 

Although  1897  has  been  a  year  of  very  limited  con- 
struction, and  one  remarkable  in  the  history  of  these 
works  for  the  low  consumption  of  water,  which  has  only 
amounted  to  125.4  gallons  per  consumer  daily,  thus  con- 
siderably reducing  the  work  demanded  in  some  other  de- 
partments, owing  to  a  number  of  special  causes  the  calls 
upon  the  Engineering  Department  have  been  greater 
than  usual. 

The  preparation  of  plans  for  new  construction  has 
been  of  only  limited  consequence,  but  has  entailed  fully 
as  much  work  as  the  larger  amount  of  similar  construc- 
tion last  year,  owing  to  the  greater  detail  and  more  com- 
prehensive and  accurate  information  required  under  the 
new  law  controlling  pipe  extensions,  and  to  the  transfer 
to  this  department  by  your  General  Superintendent  of 
some  duties  formerly  discharged  by  the  Superintendent 
of  Extensions. 

A  small  amount  of  construction  work,  comprising  the 
transfer  of  the  outfall  of  the  twenty-four-inch  sewer 
draining  the  Pumping  Station  from  its  previous  location  at 
the  head  of  the  ship  canal,  to  the  head  of  the  lagoon  about 
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four  hundi'ed  feet  west,  was  carried  out  under  the  direc- 
tion of  this  Department  by  orders  of  the  Genei*al  Superin- 
tendent and  the  Conmiittee  on  Pumping  Station,  the  cost 
amounting  to  ?935.5G.  Contracts  to  the  amount  of 
*1,390.00  have  been  entennl  into  for  foundation  and  frame 
work  of  a  building  to  be  erected  at  the  Pumping  Station 
to  s<*n'e  as  a  Library-  and  Boat  nous(\  and  the  work  be- 
gun  under  our  supervision. 

The  preservation  and  perfection  of  our  records  of  con- 
struction, which  forms  the  second  division  of  the  work 
under  my  care,  has  thus  far  had  very  littU*  dependence 
upon  current  construction,  owing  to  the  fact  that  previ- 
ous to  1893  no  systematic  attempt  was  made  to  preserve 
or  place  the  records  of  the  construction  of  these  works  in 
a  convenient  form  for  reference.  A  svstem  of  foremen's 
reports  had  been  growing  up  since  188.*^  which  gave 
so  much  information  i-elating  to  their  ofjerations  as  the 
ordinary-  foremen  of  construction  gangs  w(*re  able,  or 
thought  it  worth  while,  to  transfer  to  paprr.  Previous 
to  these  reports,  there  were  filed  some  of  the  memo- 
randum note  books  kept  by  these  foremen  in  the  field, 
and  still  earlier  than  that,  a  series  of  note  books 
kei>t  by  the  Superintendent  of  Construction  and  his 
assistants^  which  were  really  of  moi*e  value  than 
the  later  series,  but  the  data  contained  in  all  of 
these  old  records  were  meager  and  often  indefinite.  From 
these,  and  from  measurements  taken  from  time  to  time 
upon  the  surface,  gate  books  w^ere  prepared  showing  the 
location  of  the  various  gates  in  the  system.  Later,  the 
s<*veral  note  book  entries  were  ])osted  into  a  kind  of  jour- 
nal which  was  indexed  in  annual  volumes.  A  few  draw- 
ings had  been  made  of  some  of  the  more  complicated 
street  intersections,  but  as  it  seems  to  have  been  custom- 
ary for  the  foremen  to  deviate  from  the  plans  of  the  Super- 
intendent, often  only  guided  by  their  own  supposedly  more 
perfect  knowledge  of  the  principles  of  water  works  con- 
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structlon,  it  was  never  possible  to  be  assured  that  these 
drawings  represented  the  true  state  of  affairs.  The  An- 
nual Keports  and  several  large  maps  of  the  city,  of  vari- 
ous dates,  to  a  scale  of  300  feet  to  the  inch,  upon  which 
the  water  pipe  had  been  indicated  by  fine  lines  of  red  ink, 
with  the  sizes  marked  upon  them  in  small  figures,  no  other 
attempt  being  made  to  distinguish  between  large  and 
small  mains,  completed  the  available  records  of  this  office 
bearing  upon  nearly  three  millions  of  dollars'  worth  of 
property  Jburied  in  the  streets  and  alleys  of  the  city  and 
the  roads  of  the  surrounding  townships.  Former  Com- 
missioners, failing  to  appreciate  that  Detroit  was  to  be- 
come a  great  city,  and  that  servants,  however  faithful, 
would  not  live  forever,  had  been  content  to  allow  the  de- 
tails of  the  system  to  be  recorded  only  in  the  brains  of  a 
few  old  and  trusted  employes,  and  the  last  one  of  these 
had  just  died  when,  in  1893,  the  records  of  these  works 
were  placed  in  the  care  of  your  Civil  Engineer,  then 
newly  appointed.  The  plan  was  at  once  adopted  of  mak- 
ing a  drawing  of  each  street  and  alley  intersection  upon 
which  should  be  indicated  all  the  information  which 
could  be  obtained  concerning  our  construction  in  it.  As 
each  drawing  could  be  made  to  include  whatever  there 
was  of  interest  within  half  the  distance  to  the  next  each 
way,  this  system  would  furnish  a  complete  record  of  what 
we  know  of  every  street.  At  first  these  drawings  were 
made  to  show  only  the  locations  of  the  water  pipes,  and 
even  this  information  was  sometimes  uncertain,  but  find- 
ing that  nowhere  in  the  city  was  there  being  kept  any- 
thing approaching  to  a  comprehensive  record  of  the  prop- 
erty in  our  streets,  and  as  such  a  record  would  be  of  more 
value  to  us  than  to  any  other  single  department,  and  is, 
in  fact,  indisi)ensable  to  the  economical  design  of 
extensions  and  improvements  to  our  system,  it  was  de- 
cided to  place  upon  our  drawings  such  information  as  we 
might  obtain  relating  to  construction  other  than  our  own. 
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The  result  is  that  while  these  drawinjjjs,  even  the  best  of 
them,  are  far  from  complete,  we  nevertheless  have  a  more 
accurate  and  comprehensive  rcMord  of  the  underground 
work  in  the  i>ublic  hijjhways  of  our  city  than  is  to  be 
found  in  any  other  doi)aitnu»nt.  Mate  l,on  the  opposite  page, 
represents  a  typical  down  town  int(»rse(*tion.     Our  draw- 
ings show  only  what  we  know  to  exist,  unless  the  infor- 
mation is  marked  '^doubtful/'  and  they  can  he  relied  upon 
as  being  as  nearly  accurate  as  any  that  can  be  made.  The 
drawings  in  this  office  now  cover  about  3,500  sti'eet  inter- 
sections, and  range  in  coni])leteness  from  the  older  ones 
of  outlying  streets,  showing  only  the  wat(T  pipe  and  the 
property  lines,  to  those  within   the   half-mile   circle,    of 
which  Plate.  I.  is  representative. 

The  general  conditions  aifecting  the  operation  of  the 
Works  have  presented  no  esp(»cial  features  during  the 
year,  beyond  the  apj)earance  in  our  water  during  the 
spring  and  early  summer  months  of  ext(»nsively  distri- 
buted Algae  growths.  These  growths  did  not  seem  to 
greatly  affect  the  taste  or  odor  of  the  watei*,  and  so  far 
as  has  yet  appeared  are  not  d(^let(Mious  to  health,  al- 
though their  accumulations  in  service  connections  fre- 
quently were  sutticient  to  ofiuse  complaints  of  short  sup- 
ply, and  owing  to  particles  being  discharg<Hl  through  the 
taps  produced  many  reports  of  "bad  water."  As  is  usual 
with  these  plants,  they  v(»ry  largely  disappeared  later, 
and  have  caused  but  little  annoyance  during  the  last  four 
months.  In  conscMpience  of  the  presence  of  these  organ- 
isms, more  attention  was  i)aid  to  systematically  blowing 
off  our  mains  than  ]>r(»viously. 

The  result  obtained  by  the  laying  of  the  :U)-incli  main 
from  the  intersection  of  Scott  and  Orleans  streets  to  the 
(,'antleld  avenue  42-inch,  the  completion  of  which  Avas 
recorded  in  the  last  annual  report,  is  well  shown  by  a 
comparison  of  the  records  for  the  tirst  week  in  Xovenaber 
of  the  two  years  1890  and  1S1)7.  when  conditions  affecting 
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our  system  were  practically  the  same,  except  for  the  30- 
iricli  main,  Avhich  Avas  operative  only  in  the  latter.  The 
quantity  of  water  pumped  w^as  very  nearly  the  same,  be- 
ing at  an  average  of  38,974,000  gallcms  daily  in  the  former 
period  and  38,81)8,400  gallons  in  the  hitter.  An  increase 
of  pressure  at  the  engines  in  the  latter  period  amounting 
to  0.9  pounds  is  accompanied  by  an  increase  on  the  terri- 
tory included  in  the  upper  district  averaging  2.35  x>ounds. 
a  net  gain  of  1.45  pounds,  or  about  3^  feet  in  elevation 
on  the  high  points  of  the  system.  Tlie  pressures  in  the 
lower  districts,  w-here  formerly  there  was  a  surplus,  show 
a  mean  net  decrease  of  0.29  pounds,  or  about  8  inches 
of  elevation.  In  other  words,  by  reducing  the  hight  to 
which  water  will  rise*  in  ihe  lower  part  of  the  city  an 
average  amount,  of  8  inches,  Avitli  the  aid  of  the  30- 
inch  main,  the  hight  to  which  it  will  rise  in  the  upper 
districts  has  been  increas<Hl  3 1  IVet,  or  almost  five  times 
as  much  as  the  decrease. 

Plate  11.,  i)age  ;");">,  shows  the*  relations  b(*twK»n  the 
daily  water  pumped,  representinl  by  the  upper  lines  of 
the  charts,  and  the  tempemture  and  precipitation.  The 
effect  of  cold  weather,  which  causes  people  to  leave  fixtures 
running  to  prevent  freezing,  is  shown  very  clearly  by  the 
last  week  in  January,  when  the  cold  w<*ather  caused  an 
excess  of  about  20,000,000  gallons  daily  in  the  water  con- 
sumed, and  similar  ett'ects,  but  less  important,  are  shown 
at  the  end  of  February  and  in  the  latter  part  of  Decem- 
ber. Hot  weather  elt'ects  i\w  best  ('X<^ui])liti(Hl  in  July,  and 
the  result  of  a  rain,  even  though  insignificant  in  quantity, 
is  clearly  apparent  in  the  reduction  of  consumption  be- 
tween  July  10  and  11,  amounting  to  20,000,000  gallons, 
more  than  three-fourths  of  which  was  due  to  rain  and 
accompanying  fall  of  temperature,  and  is  an  indication 
of  the  amount  of  Avater  used  for  sprinkling  and  cooling 
]«ur|Kises.  The  period  of  minimum  consumption,  as 
usually,  came  in  November,  and  The  deciease  of  consump- 
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tion  of  water  on  Sundays  and  holidays  is  clearly  defined 
thronghoiit  the  entire  year. 

The  investigation  into  the  character  of  our  water  sup- 
ply, etc.,  has  conij)rised  during  Hie  })ast  year,  work  of 
greater  importance  than,!  might  almost  say,  all  of  the  rest. 

This  may  be  classed  under  two  heads,  llu»  iuv(*stigation  of 
(existing  c(niditions  and  th<»  study  of  thost*  in  yeai*s  past. 

The  former  has  included  princij)ally  a  syst(Mnatic  siir\'ey 
and  study  of  the  currents  in  the  Detroit  River  passing 
our  intakes,  and  the  courses  of  th(*  shore  waters  flowing 
into  the  riA-er  between  Windmill  Point  and  th<*  Water 
Works  propert3\  These  latter  an*  Connor's  and  Fox 
Creeks,  which  together  drain  an  area  of  about  eighty- 
seven  square  miles,  having  an  average  population  of 
ninety  per  square  mile.  The  surveys  were  begun  during 
the  summer  of  189(3,  but  we  were  unable  to  make  very 
su<'cessful  progress  until  oj)])ort unity  was  afforded  for 
working  on  the  ice.  As  soon  as  the  river  was  safely 
frozen  over,  a  system  of  soundings  was  started  at  the  west 
line  of  the  Water  Works  property  and  carric^d  up  the 
American  Channel  and  along  th(»  Amc^rican  shore  to 
within  about  fiftec^n  hundred  fe<4  of  tlu*  Wiudmill  Point 
Light  House.  As  soon  as  the  ice  began  to  move  in  the 
spring  we  commenced  taking  observations  to  determine 
the  lines  of  demarkation,  at  tiuies  very  decided,  between 
the  currents  of  clear  and  those  of  muddy  or  turbid  water 
flowing  down  the  American  Channel.  Floating  ice  ren- 
dered this  work  rather  hazardous  in  a  light  open  boat, 
and  the  observati<ms,  on  this  account,  were  not  so  eoni- 
j)lete  as  was  desired,  but  showcnl  that  for  a  few  days, 
w^hile  turbid  water  was  being  taken  in  at  our  intakes,  a 
current  of  much  clearer  water  was  flowing  })ast  them  a 
few  hundred  feet  further  out,  but  by  the  time  the  ice  was 
gone  the  turbidity  appeared  practically  uniform  through- 
out the  channel.  The  water  from  the  oftice  tap  showed 
the  greatest  amount  of   sediment   about    ^farch    TO,    at 
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which  time  clear  water  was  flowing  beyond  the  intakes, 
but  on  March  19  the  clear  water  had  disappeared  and  the 
water  from  the  tap  was  nearly  as  turbid  as  before. 

The  flows  of  Connor's  and  Fox  Creeks  were  gauged  by 
rod  floats  at  flood  discharge  and  were  found  under  those 
conditions  to  be  about  780  and  150  cubic  feet  per  second 
respectively.  The  discharge  of  the  American  Channel 
was  estimated  bv  float  measurements  in  the  summer  to 
be  about  65,000  cubic  feet  per  second,  and  by  current 
meter  readings  later  in  the  season,  at  about  53,750  cubic 
feet.  By  the  latter  means,  the  discharge  when  the  sur- 
face was  covered  with  ice,  the  Canadian  Channel  being 
open,  was  found  to  be  reduced  to  about  36,000  cubic  feet 
per  second.  It  is,  therefore,  seen  that  the  combined  max- 
imum or  flood  discharge  of  Connor's  and  Fox  Creeks  is 
only  about  two  i)er  cent  of  the  minimum  flow  of  the 
American  Channel,  which  latter  could  not  possibly  occur 
at  the  time  of  the  former. 

As  soon  as  the  ice  was  fairly  out  of  the  way,  floats  of 
d liferent  lengths  were  started  out  of  the  mouth  of  Connor's 
Creek  atid  at  various  points  beyond  the  extremity  of  the 
breakwater,  and  their  courses  and  velocities  observed. 
This  work  was  continued  at  frequent  intervals  during  the 
entire  open  season,  the  floats  being  started  at  various 
points  in  the  channel  opposite  Windmill  Point,  and  in  ad- 
dition observations  of  the  velocities  and  directions  of  the 
ciirrents  have  been  taken  at  various  points  by  means  of 
the  Ritchie-Haskell  Direction  Current  Meter,  both  during 
the  open  season  and  through  the  ice.  The  floats  used 
consisted  of  a  light  pole  with  a  can  about  12  inches  in 
diameter  and  14  inches  in  length  attached  at  the  bottom 
for  the  purpose  of  making  the  current  at  the  bottom  of 
the  float  the  controlling  element  in  determining  its 
course.  As  a  counterbalance  it  was  found  necessary  to 
attach  a  small  can  about  4x6  inches  in  section  near  the 
top  of  the  pole.      The  center  of  gravity  of  the  projected 
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area  of  the  pole  and  cans  is  represented  on  the  sectional 
diagrams  following  by  a  circle  on  the  line  of  the  float. 

Plate  III.,  opposite  page  58,  shows  the  portion  of  the 
river  examined  and  the  courses  of  some  of  the  floats,  and 
also  the  courses  of  vessels  up  and  down  the  river,  together 
with  a  description  of  the  floats  and  the  conditions  under 
which  they  were  run.  The  elevations  of  water  surface 
are  referred  to  mean  tide  in  the  Atlantic  Ocean. 

Plate  IV.,  page  59,  shows  a  sectional  elevation  of  the 
river  at  Windmill  Point,  with  the  floats  in  their  relative 
lengths.  Plate  V.  shows  a  sectional  elevation  at  the 
Water  Works  Dock,  with  the  floats  that  came  through  to 
that  point,  and  also  shows  the  position  of  the  intakes. 
The  different  floats  mav  be  readilv  identified  bv  their  let- 
ters  and  numbers. 

Tracing  the  courses  of  the  different  floats,  it  becomes 
easily  apparent  that  the  water  of  Connor's  Creek  does 
not  mix  with  the  water  in  the  upper  fifteen  feet  of  the 
river  sufficiently  to  reach  our  intakes.  To  determine 
whether  in  the  lower  layers  of  the  stream  a  current  ex- 
ists that  would  carry  the  shore  water  out  to  the  intakes, 
requires  more  sensitive  apparatus  than  that  which  we 
have  thus  far  used,  and,  in  fact,  than  anything  to  be  ob- 
tained upon  the  market.  To  enable  us  to  examine  the 
currents  near  the  bottom  of  the  river  we  have  accordingly 
dt^ signed  some  special  and  very  sensitive  instruments, 
A\hich  we  purpose  using  in  the  early  spring  and  smnmer, 
to  settle  finally  where  the  water  comes  from  that  passes 
into  our  intakes. 

At  the  beginning  of  cold  weather  the  water  in  the 
shallow  portions  of  the  river  and  in  its  tributary 
streams  will  cool  more  quickly  than  that  Avhich  flows  in 
the  deeper  parts  of  the  stream  from  Lake  Huron;  conse- 
quently, by  observing  the  temperatures  in  the  different 
parts  of  a  cross  section,  it  would  be  possible,  from  their 
variation,  to  determine  very  accurately  what  part  was  at 
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that  time  carrying  shore  water  and  what  part  lake  water. 
In  Figure  2  of  Plate  IV.,  page  59,  are  giv(Mi  the  mean 
temperatures  in  several  verticals  of  the  section,  and  as 
it  was  found  that  the  temperature  in  a  single  vertical  did 
not  vary  more  than  one-fourth  of  a  degree,  these  mean 
temperatures  show  very  clearly  where  the  shore  wash 
w^as  flowing.  From  this  it  appears  that  at  the  time  of 
the  observation  it  did  not  reach  the  outer  intakes. 

As  there  are  onlv  a  few  davs  in  a  year  when  the  differ- 
ences  of  temperature  between  the  two  currents  is  suffi- 
cient to  serve  for  their  differentiation,  these  investiga- 
tions are  scmiewhat  limited,  but  so  far  as  they  have  gone 
the  results  are  reassuring  to  those  who  have  feared  con- 
tamination of  our  supply  from  Connor's  Treek  and  the 
territorv  below  it.  As  to  Fox  Creek,  our  information  is 
yet  too  incomplete  to  permit  us  to  draw  infc^'euces. 

Traditions  have  long  existed  among  fislKMinen  and 
others  that  there  flows  somewhere  in  the  Amc^rican  Chan- 
nel a  current  of  water  much  colder  than  the  r<^st  of  the 
stream,  and  a  therefore  most  desirable  soiir<*(*  from 
wiiich  to  draw  our  supply  in  the  simiuuM*.  A  careful  se- 
ries of  temperature  readings  has,  however,  failed  to 
locate  it,  or  even  show  the  probability  of  its  existence. 
The  temi)erature  of  the  water  in  the  river  has  been  found 
to  be  verv  nearlv  uniform  in  all  parts  of  the*  stream  dur- 
ing  the  summer  months,  a  difference*  of  more*  than  one 
degree  Fahrenheit  being  very  rarely  observc^l  in  the  same 
cross  section. 

All  of  which  is,  gentlemen,  very  respcHtfiilly  submitted. 

GARDNER   S.  WILLIAMS, 

Ohil  Kngineer. 


REPORT  OF  SUPERINTENDENT  OF  METERS  AND  INSPECTION. 


Dktkoit,  January  10,  1898. 
To  the  Botini  of  Wtiter  CommimonerH : 

Gentlemkn — In  compliance  with  the  rules  «ind  regulations 
of  your  honorable  body,  I  herewith  report  the  work  done  in 
the  Meter,  Inspection,  Service  Cocks  and  Repairing  Leaks 
Departments  during  the  year  1897. 

The  following  table  shows  the  number  of  meters  placed 
during  the  year  and  the  total  number  in  service  January  1st, 
1898: 


SIZP>*. 


%\n.  fjin.  1  in.  l^in. 


In  Hervice  Jan.  1, 1897 2,472 

Placed  during;  the  year  181)7. . .      (M8 


022      721       178 
118        2r)        12 


2  in.    8  ill.  ,  4  in. 

176        72  ,      42 
7  8  1 


Total  number  in  Hervice  Jan. 

1,1898 8,12))  1.035       746.    185 


188 


48 


6  in.  !  Total 


6  !  4,584 

...i      809 


6     5,SU3 


The  following  table  shows  the  total  number  of  meters  in 
service,  the  different  kinds  and  sizes,  and  also  tbe  number  of 
indicators  attached  to  hydraulic  elevators: 

IN  SERVICE  JANUARY.  1,  1897. 


KIND. 


SIZKR. 


&^in.  'V^in.  1  in.  \]^\r\.  2  in. 


Thomson 3,«>70  ■  1,018      658 

Crown ;30 

Horsey 1 

Worthington 10 

Union  Rotary H 

Buffalo 1 

Venturi 


8  in.    4  in.   6  in.    Total 


14  45 
4  82 
4        lU 


171 

10 
•> 

o 


147  ! 
12 

12  1 

1 

i 


58 

S 


28           0      5,140 
4    123 


Aggregate 3,120    1,085  '    746       185  ■    183 


<;> 


48 


5'.» 

51 

12 

1 

1 


6  '   5,398 


Indicators  attached  to  hydraulic  elevators. 


15 
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METERS  IN  STOCK. 


SIZES. 


KIND. 

11 

lin.  l^in. 
5 

2  in. 

2 

1 
1 

4 

Sin.    4 in.  i Total 

Thomson 

2     !        80 

Crown 

1    2 

Hersey 

8 

8          5 

1  '        10 

AftscTetcAte 

11 

1 
3          1           82 

Valuation  of  meters  in  stock  January  1,  1898 $791  00 

Valuation  of  material  on  hand  January  1,  1898 523  47 

Valuation  of  tools  January  1,  1898 481  42 

Valuation  of  horse,  wagons,  etc.,  January  1,  1898 285  00 

Valuation  of  furniture  and  fixtures 100  00 

Total  valuation  of  stock  on  hand  January  1,  1898 $2,180  89 

Valuation  of  meters  in  service  January  1 ,  1897 $97,484  65 

Deduct  10  per  cent  for  depreciation  in  value 9,748  46 


$87,736  19 


Add  amount  expended  during  the  year  for  meters 

placed 15,361  35 

Less  amount  received  for  meters  sold 166  38 


15,194  97 


$102,931  16 
Less  stock  on  hand  January  1,  1898, 2,180  89 

Total  valuation  of  meters  in  service  January  1,  1898 $100,750  27 

Cost  of  material  used  in  repairing  meters,  1897. . .       $296  26 

Cost  of  labor  repairing  meters,  1897 1,029  00 

$1,325  26 

Less  amount  received  for  repairing  meters 28  25 

Total  cost  of  repairs $1,297  01 
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As  will  be  seen  by  the  foregoing,  we  have  now  5,893 
meters  in  service,  having  placed  809  during  the  past  year, 
781  of  which  were  placed  previous  to  the  time  the  mini- 
mum rate  for  meters  was  increased  and  the  estimated 
rates  reduced  to  a  point  which  stopped  all  requests  for 
meters  for  domestic  purposes  other  than  ai)artment 
houses,  or  where  one  service  connection  supplied  several 
buildings. 

Many  metered  premises  are  now  being  transferred  to 
the  assessment  rolls.  Estimated  rates  on  the  ordinary 
house,  containing  bath,  closet,  etc^  being  less  than  the 
minimum  rate  for  meters  (f9  per  aimum),  clauses  the 
change. 

There  are  a  number  who  are  now  using  more  than  the 
maximum  quantity  allowed  for  75  cents  per  month,  but 
whose  estimated  rate  will  be  much  less,  and  they  are 
fully  as  anxious  to  make  the  change  as  those  who  do  not 
use  up  to  the  limit.  I  believe  it  would  be  wise  to  allow" 
more  to  make  the  transfer  who  are  using  more  than  75 
cents'  worth  each  month,  and  whose  estimated  rate  will 
be  50  cents  or  less. 

While  those  making  the  transfer  will  pay  by  the  as- 
sessed rate,  the  fact  of  the  meter  being  allowed  to  remain 
on  the  premises  will  act — in  most  cases — as  a  preventa- 
tive of  waste,  as  much  so,  probably,  as  though  they  con- 
tinued to  pay  by  meter  rates,  as  the  possibility  of  having 
to  pay  for  any  excess  over  the  estimated  (juantity  will 
prevent  useless  consumption. 

While  the  meter  remains  on  the  premises  it  will  act  as 
a  permanent  inspector,  as  it  is  one  of  the  best  leak  de- 
tectors known. 

We  have  a  finch  meter  covering  three  houses  occu- 
pied by  five  families.  There  is  one  closet  and  one 
sink  in  each  house,  the  estimated  rates  on  the  whole  be- 
ing $14.20.  During  the  past  year  they  consumed  2,229,750 
gallons,  for  which  the  owner  paid  |55.47.       Since  the 
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meter  was  placed,  the  snuillest  conHUuiption  in  any  one 
numth  was  44,250  gallons,  and  the  iirreatest  395,250  gal- 
lona,  the  average  being  185.800  giillous  per  month. 

Two  other  houses  with  one  family  and  roomers  in  each, 
with  a  small  shop  in  rear,  tlie  houses  containing  two 
sinks  and  one  closet  each,  and  one  hydrant  in  shop.  The 
estimated  rate  on  the  whole  being  f  14.00.  One  meter 
coTera  all.  The  consumption  last  year  was  1,205,250  gal- 
lonSy  for  which  the  owner  paid  f:)5.64.  The  smallest 
consumption  in  any  one  month  was  15,750  gallons  and 
the  greatest  317,250  gii  lions,  average  for  each  month  105,- 
800  gallons. 

"While  the  pro|)ertieB  were  metered  at  the  I'equest  of 
their  respective  ownere  in  order  to  get  lower  rates,  yet 
the  waste  has  been  so  grt^at  that  it  far  exceeds  the  esti- 
mated rate.  The  premises  being  occupied  by  tenants,  the 
owners  cannot  prevail  uikui  them  to  stop  the  waste,  and 
were  it  not  for  the  metei^s  thev  would  undoubtedlv  use 
up  to  the  full  capacity  of  the  service  pipes,  unless  some 
person  stood  guard  over  them  all  the  time. 

We  hare  a  metered  consumer  who  calls  the  meter  "a 
robber  and  a  pirate,"  as  it  has  made  him  pay  1^20.42 
during  the  past  fifteen  mouths  for  which  he  would  have 
only  paid  $8.00  had  he  remained  upon  the  assessment 
roll.  As  he  requested  the  meter  placed  upon  his  prem- 
ises, he  now  insists  on  having  it  removed,  and  will  not 
be  satisfied  at  being  placed  on  the  assessment  roll  at  an 
estimated  rate  of  Jf3.G0  per  year,  but  says  "the  meter  must 
come  out.''  It  still  ivmains,  however,  and  just  what 
steps,  if  any,  will  be  taken  to  remove  it,  he  does  not  s*iy. 
If  he  continues  to  use  *20  wortli  of  water,  for  which  he 
will  pay  by  estimate<l  rate  ^.GO,  he  oen-taiuly  cannot 
charge  the  lueUr  with  piracy. 

These  are  not  the  onlv  cases  of  the  kind  bv  anv  means; 
there  are  very  many — probably  not  quite  so  pronounced 
— ^but  yet  large  enough  to  show  the  great  wjiste  which  is 
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going  on,  even  on  metered  premises.  What  it  would  be 
without  the  meter  we  can  onlv  surmise.  The  fact  that 
there  are  a  large  number  of  such  i)laces  not  metered, 
will  partially  account  for  the  works  still  pumping  125 
gallons  per  capita. 

Wliile  our  leak  examiners  find  the  water  running  in 
many  places — with  every  evidence  of  it  being  deliberate 
— ^}'et  the  occupant  claims  it  to  be  accidental  and  shuts 
it  off,  but  in  nine  cases  out  of  ten  it  is  turned  on  again 
as  soon  as  the  inspector  is  out  of  sight.  In  such  cases 
there  is  no  other  practical  way  to  stop  the  waste  other 
than  metering  the  premises. 

We  will  imdoubtedly  meet  with  some  opposition  in 
collecting  the  excess  over  the  estimated  rate,  but  as  that 
is  a  bridge  we  have  not  reached  as  yet,  I  pn^sume  there 
will  be  a  way  provided  to  cross  it  when  we  arrive  at  that 
point. 

As  there  are  various  opinions  in  regard  to  the  cost  of 
reading  and  repairing  metei'S,  delivering  bills,  etc.,  it 
may  not  be  out  of  place  to  give — what  seems  to  me  from 
our  past  experience — a  fair  estimate  of  the  cost  of-  such 
work. 

Of  course,  the  more  meters  there  are  in  service  the  less 
the  average  cost  per  meter  will  be.  We  have  at  the 
present  time  nearly  5,400  meters,  and  I  estimate  the 
yearly  cost  of  superintendence,  labor,  material  for  re- 
pairs, reading,  collecting  rates,  stationery,  etc.,  at  |6,- 
G50,  thus  making  the  average  cost  per  meter  one  dollar 
and  twenty-three  cents  (f  1.23). 

This  estimate  is  based  on  a  (piarterly  collection.  Had 
we  continued  collecting  monthly,  it  would  add  about  fifty 
cents  more  per  meter. 

I  think  this  estimate  a  liberal  one,  being  above  rather 
than  below  what  the  actual  cost  will  be. 

The  cost  of  caring  for  meters,  both  for  large  and  small 
consumers  is  about  the  same. 
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Ab  to  th<*  life  of  a  iii(»t<»r,  tlu*y  are  8o  const nieted,  each 
part  beiii^  inten*haii^<Nib)o,  that  tho  repairs  mentioned 
will  keep  them  renewed  to  wuch  an  extent  tliat  their  life 
v.ill  be  almoHt  nnlimitnl.  While  in  the  past  we  have 
deducted  10  pc»r  cent  f<a-  (h^preciation  in  value,  I  am 
convinoed  that  it  is  far  too  much,  the  cost  of  repairing 
during  the  past  year  being  h'ss  than  one  and  one-half 
per  cent. 

Inspection. 

The  leak  examiners  during  the  past  year  reported 
65,505  examinations,  with  ti,VM\  hniks,  2,853  of  which 
were  repaired  after  the  notic(»  was  given,  and  343  were 
ordered  shut  off  for  faihne  to  make  repairs. 

The  percentage  of  leaks  to  number  of  exjiminations  is 
4.78>  as  against  5.28  in  lSJ)fi,  and  8.02  in  1895,  which  in- 
dicates a  gradual  decrease  in  the  number  of  leaks 
throughout  the  city. 

The  fact  that  our  inspectors  make  a  semi-annual  ex- 
amination of  each  service  <-onne<tioii  in  the  <!ity,  causes 
the  consumer  to  pay  more  attention  to  waste  through 
leakage  than  was  formerly  tin*  case  when  no  regular  ex- 
aminations wen»  mad(».  At  pn^sent  when  a  leak  occurs 
thev  do  not  wait  until  it  is  accidtmtallv  discovered,  but 
knowing  that  the  inspector  is  liable  to  call  at  any  time, 
proceed  to  have  it  repaired  without  waiting  for  a  per- 
emptorj'  notice. 

This  department  has  been  consolidated  with  the 
plumbing  inspection,  wherein  the  city  is  divided  into 
thirteen  districts,  each  district  to  have  an  inspector  who 
will  aitend  to  all  outside  work;  that  is,  examining  for 
leaks,  inspect  plumbing,  shutting  otf  for  vacancy  and  non- 
payment, locating  stop-boxes,  reading  meters,  etc.  When 
this  system  is  thoroughly  inaugurated,  we  hope  to  pro- 
duce very  satisfactorv  results. 
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Service  Connections. 

Sixteen  hundred  and  eighty-seven  (1,687)  service  con- 
nections were  made  during  the  past  year,  749  were  finch, 
908  1-inch,  16  2-inch,  10  3-inch,  1  4-inch,  and  3  6-inch. 
Forty-three  f-inch,  and  15  1-inch  service  connections 
were  discontinued,  making  the  total  number  of  service 
connections  in  the  city,  on  the  1st  day  of  January,  1898, 
52,219. 

We  also  inserted,  for  the  village  of  Highland  Park,  12 
f-inch,  18  1-inch,  and  1  3-inch  service  connections,  for 
which  they  paid,  in  addition  to  our  regular  rates,  one 
dollar  for  each  tap,  which  charge  was  made  to  cover  the 
extra  amount  of  travel  required  in  reaching  their  village. 

The  Venturi  meter,  mentioned  in  the  tabulated  meter 
statement,  is  set  at  the  intersection  of  Woodward  avenue 
and  city  limits,  and  covers  the  line  of  pipe  which  supplies 
the  village  with  water. 

The  following  statement  shows  the  receipts  and  dis- 
bursements in  the  service  cocks  department  during  the 
past  year: 

Receipts  for  service  cocks $4,723  50 

Receipts  for  plumbers*  licenses 598  65 

Receipts  for  labor  and  material 143  91 

Total  receipts  $5,466  06 

Total  expense  service  cocks  department $9,041  66 

Less  labor  of  inspectors  4,860  50     4,181  16 

Balance  to  credit  of  department ♦$1,284  90 


Inspection  of  New  Work. 

The  work  in  this  department  has  been  conducted  the 
same  as  in  former  years.  In  addition  to  inspecting  all 
new  work,  and  keeping  the  record  of  all  stop  boxes,  the 

♦This  is  an  increase  over  the  previous  year  of  $1,270.40,  with 
90  less  connections. 
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inspectora  do  all  the  Bhutting  o£F  for  non-payment  and 
vacancy,  and  also  let  on  all  vacant  buildings  that  become 
reoccnpied,  besides  making  numerous  enquiries  for  the 
aMesBon,  etc. 

As  previously  stated  in  this  report,  this  department 
has  been  consolidated  with  the  leak  examiners,  and  meter 
readers,  and  arrangements  are  now  being  completed  for 
workhig  under  the  new  system. 

The  following  table  will  show  the  greater  portion  of 
the  work  done  by  these  inspectors  during  the  past  year: 
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Plumbers  and  Plumbing:. 

One  hiindrod  and  iM^littM^n  lireiiM^H  were  issued  to 
plumbers,  beini?  an  iiuTeaBe  of  five  over  tlie  previous  year. 
Beyeral  applied  for  and  wei*e  refuHtnl  a  license,  as  they 
could  not  iirodnee  the  n<MM*ssary  eertifieate  from  the 
Board  of  Plumbing  p]xaniiners.  In  other  words,  they 
failed  to  pass  a  sueeessful  examination  before  said  board, 
and  therefore  b(*eame  ineligible  for  a  h'eense  from  this 
office,  as  our  rules  rnpiire  a  4*ertiticate  from  the  Health 
Board  (under  whom  are  the  Hoard  of  IMumbin^  Examin- 
ers) before  ^'antini;  a  lirenst'. 

Our  inspectors  nnist  be  continually  on  the  alert  in 
order  to  prevent  work  bt»injj  d(nie  by  plumbers  (or  those 
who  call  themselves  such)  and  who  have  no  license. 

Several  times  during  the  y(»ar  we  have*  had  complaints 
from  licensed  plumbers  that  such  ])arties  were  doing 
work,  and  in  all  <'as(*s  where  we  have*  found  such  to  be 
a  fact  we  have  compelled  the  owner  to  have  it  taken  out, 
and  emjdov  a  li<'ensed  pinmber  to  do  the  work  in  accord- 
ance with  the  rules  governing  ]>lumbin^. 

Many  have  an  idea,  however,  that  they  have  a  i)erfect 
right  to  do  plumbing,  and  use  any  kind  of  material  on 
their  own  premises,  claiming  that  the  Board  of  Water 
Commissioners  have  no  jurisdiction  inside  of  the  lot  line; 
but  if  such  were  a  fact,  insi)ecti<)n  w<mld  be  of  very  little 
use,  as  nearly  all  ])lumbin^  is  inside  of  the  stop  box,  or 
lot  line. 
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TABLE  SHOWING  THE  NUMBEK  OF  SERVICE  CONNECTIONS 

IN  USE  JANUARY  Ist.  18»H. 


I  ' 

No.   IN       j^QQ|„;DlSCON-;TOTAL  IN 

Bub  or  GoN.HBrrioN.  Tab  Jan.       ,„_  tinubd  :U8B  Jan. 

1,  IHK".     »»  **W5^-  IN  1W7.    1. 1888. 


t  inch 37, 638 

1  "    

2  "     

8    "    

4    "    

6     ••    

8     "    

10  *•    


37,638 

1 
749  ■ 

43 

38.344 

12.470 

008 

15  : 

13,363 

227 

10  .  . 

... .  1 

243 

141 

10  ■  . 

151 

102 

1 

. . . .  1 

103 

11 

8j 

14 

•  ■  ■  • 

1 

*  ■  ■  ■  1 

j 

■  ■  •  ■  1  1 

.,.   ' 

.... 

1 

50,590    1,687        58  !  52.219 


Repairing  Leaks. 

3fo  very  Berious  leaks  occurred  durinfi^  the  past  year; 
we  had  two  24-inch  mains  broken,  but  they  were  dis- 
covered  and  repaired  before  any  dama^^e  w\as  done  other 
than  slight  injury  to  the  pavement.  In  addition  to  the 
aboYe,  one  3-inch,  four  4-iuch,  and  one  0-inch  were  broken, 
with  about  the  same  results,  so  far  as  any  damage  was 
concerned. 

Leaking  joints  in  main  pipes  were  found  in  one  3-inch, 
nine  4-inch,  seven  6-inch,  two  8-inch,  three  24-inch,  two 
30-inch,  and  one  42-incli,  making  a  total  of  25  leaking 
joints,  and  8  broken  pipes,  during  the  year.  A  record 
that  seems  to  speak  well  for  a  plant  containing  a  pipe- 
age  of  526  miles. 

Twenty-one  gates  were  repaired  by  this  department, 
and  79  wood  blow-off  extensiojis  were  replaced  with  iron 
ones. 

Two  hundred  and  ninety-two  (292)  permits,  from  the 
Board  of  Public  Works,  were  taken  out  to  excavate  in 
streets  and  alleys  for  the  purpose  of  locating  leaks.    One 
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was  for  asphalt  pavement,  10  for  brick,  51  for  stone,  and 
66  for  wood,  while  164  were  in  streets  and  alleys  that 
were  not  paved.  Fifty-nine  (59)  permits  were  for  leaks 
that  proved  to  be  on  private  connections,  and  which  were 
turned  over  to  the  owner  of  property  and  our  peraiit  can- 
celled by  said  board,  thus  relieving  us  from  any  responsi- 
bility for  the  repairs  to  pavements,  etc. 

One  hundred  twelve  dollars  and  twenty-one  cents 
(fll2.21)  were  paid  the  before-mentioned  board  for  re- 
pairing pavements  for  this  department  during  the  year. 

The  following  table  is  an  itemized  statement  of  a  large 
portion  of  the  work  done  during  the  past  year: 
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REPORT  OF  CHIEF  ENGINEER  AT  PUMPING  WORKS. 


Detroit,  January  1,  1S98. 
To  the  Board  of  Water  Ooniniissioners: 

Gentlemen — I  have  the  honor  to  submit  the  Engineer's 
>eport  for  the  year  lSt)7. 

The  following  table  shows  the  number  of  gallons  of  water 
pnmped,  and  cost  of  fuel  for  the  years  named: 
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Average  Daily 

l*rMi*Ki>. 

C'oNHrMEIi 

Delivered. 

235,H10.271 

646.411 

803.5S1.748 

S2.129  87 

981.594 

87«,M5.15» 

2,271  84 

1.080.866 

542.H07,a(U 

8,825  81 

1.487.143 

AW,1SM,»ie 

4,017  44 

1.806.231 

697, 100,5-24 

8.008  20 

1.000,887 

718,001,207 

8,655  80 

1.967,378 

rR2.1ia,5H7 

8.194  15 

2,142,774 

870,086.451 

4.196  21 

2,388,580 

KM,  129,423 

4,414  07 

2,452,400 

904.045.829 

.3.160  Wt 

2.725,878 

1.035,798.048 

4,670  86 

2,837,808 

1.018,800.256 

7,647  62 

2.880,078 

1,<M0.514.8H7 

7,872  89 

2.875,888 

1,196,817,982 

0.349  16 

8,277.588 

1.425.585,280 

10,121  82 

3,005,576 

1.666.546.125 

11.870  23 

4,507,248 

1,946,810.825 

11,247  92 

4,511,800 

1.866.060.068 

12,713  78 

5.112,403 

2,800.1M).606 

14,681  05 

6,801,782 

2,782,2i«.578 

17.736  86 

7,601,808 

8,108,898.948 

20,233  SO 

8,762,723 

8,289.872,685 

20,431  71 

9,013,850 

4,207,454,260 

21,398  98 

11,,'527.2?8 

4,065,134,470 

19,832  89 

11,107,499 

4,218,239,790 

17,438  72 

11,543.128 

4,846.743,330 

10,943  82 

11,906,146 

5,129.590.110 

11,219  51 

14,053,696 

5,.'V52,965,S10 

12,276  60 

15,172,036 

6,543,127,9<'>8 

16.556  63 

17,926,877 

6,284.(M10,742 

13,15(\  16 

17,261.440 

7,379,327,188 

16,496  99 

20,217.334 

8,510.614,140 

19.877  07 

23.253,044 

9,970,829,580 

21..^1  48 

27,317,341 

10.576,571.254 

20.887  24 

28,976.907 

13.168,8.'i9.808 

35.882  83 

36,079,166 

14,880,166,670 

39.568  (56 

39,397,716 

12.875,:i^,453 

34.413  31 

85,274,888 

12,120,944,532 

31,852  40 

33,209,067 

12,057.261,236 

33,820  86 

38,033,592 

12,476,612,482 

31,a34  40 

34.182,400 

18,877,977,208 

27,479  93 

38,021,855 

18,649,779.605 

29,283  47 

37.306.666 

14,098,451,954 

32,095  00 

40,269,731 

18,264,369.371 

31.186  17 

36.215,123 

12,928,821,326 

17,355  58 

35,421,428 

7s  rOKTY-«IXTH    AHNUAL    REPOK.T   OF   THE 

The  following  tables  show  in  detail  the  work  done  by 
each  engine  each  month  of  the  year: 

BNOINE  No.  1. 


FebruuT... 
Hurch 


4,814, SfiO 

4Si,?rD.oao 

»S,  801,384 


ENeiNB  No. 

a.. 

Jjnuj^ 

i 

■« 

434,M0 
135,108 

aasiooi 
3o:eM 

16B,nO 

mm 
aj7,fliB 

«IG,Dri,StK 

K:;::::::;:::::. :::::::::::;:;::;::::;::■■::;; 

207,854.384 
18:d1S:9M 

J"ir- ■■ 

«9.^l,« 

^iz:EE-:EE:-:E:EE 

4,M4 

— 

2,647,068 

BNGINE  No 

3. 

m 

mm 

se4 

40a.S44 

isilaTO 

]B7;b05 

TM  ,1111 .600 

3,330 

~^ 

Totol 

1.901,881 

i*a.4oa,Boo 

ENGINB  No.  4. 


^f::::::::::::::::-::::::::::::;:::;:;::::: 

675  1  43 
741     06 

Bw'aso 

5!^88» 

m,444,8« 

ffifSiSS 

5M   ao 

7M^j... 
4,061  1  60 

3.3«0,»48 

SSS! 

8,838,844,180 
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Fuel,  ooal  ooiiBumed |17,355  58 

Silaries,  engineers  and  firemen 19,603  30 

Cnglneoil  and  waste 391  2h« 

Bepdn,  boilers  and  macliinery 829  00 

Supplies,  soap,  polish,  etc 81  03 

SoppHes,  vaWes,  gaskets,  puckin j^,  etc 90  26 

Bectric  light  supplies,  etc 76  99 

furUsr G  00 

Horse  expense 142  30 

Bofler  inspection 24  00 

fitaUoneiy.    1  70 

fee 12  55 

Street  cars  and  telegrams 10  00 

Total 138.123  99 


The  cost  of  fuel,  per  iiiillion  gallons  pumped,  has  been 
9lMj  and  per  million  gallons  pumped  100  feet  high,  f  1.24. 

Engines  Nos.  1  and  2  were  run  a  good  paii:  of  the  year 
"With  pumps  single  acting. 

The  table  shows  that  the  water  pum[)ed  during  the  year 
was  12,928,821,320  gallons,  a  decrease  compared  with 
1896  of  325,548,045  gallons. 

The  total  expense  for  ])unipiug  water  was  f 38,1 23.99, 
making  the  cost  per  million  gallons  f2.94,  a  decrease 
compared  with  last  year  of  f  1.08. 

It  is  very  gratifying  to  be  able  to  note  that  the*  fuel 
expense  for  pumping  water  in  1897  is  12%  per  cent  less 
than  it  was  in  1884,  while  in  1897  we  pumped  52  ])er  cent 
more  water. 

The  expense  at  the  pumping  station  for  1897  was 
915,255.07  less  than  lor  tlu^  y(»ar  1890,  a  showiug  that 
must  be  gratifying  to  all  concerned. 

Engines  Nos.  1,  2  and  4  are  in  good  condilicm. 

Engine  No.  3,  which  has  been  disabled  a  number  of 
times  in  former  years,  has  come  iu  for  its  turn  for  im- 
provement which  I  recommended  January  last.  Al- 
though the  alterations  have  not  yet  been  compl(4(*d,  T  ex- 
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pect  that  we  will  be  able  to  pump  water,  if  necessary, 
about  the  25th  of  January,  and  expect  the  work  to  be 
fully  completed  by  February  15th.  When  finished,  the 
weak  parts  will  be  greatly  improved. 

The  most  important  change  w^e  have  made  was  to  re- 
move the  46-inch  H.  P.  cylinder  and  replace  it  with 
one  of  35-inch,  and  intend  to  increase  the  steam  pressure 
to  120  pounds  per  square  inch. 

By  reducing  the  H.  P.  cylinder  it  allowed  us  to  shorten 
up  the  main  beam  pin  18  inches;  also  the  cross  head  15 
inches.  The  engine  has  had  three  of  each  since  it  was 
built.  These  changes  will  not  only  strengthen  the  engine 
but  will  also  increase  its  efficiency. 

Plate  IV.,  page  81,  shows  a  sectional  elevation  of  the 
work  in  foot  pounds  done  weekly  by  each  engine  under 
the  different  conditions  of  working,  and  ^also  the  foot 
pounds  of  work  per  ten  pounds  of  coal  for  the  same 
period  done  by  the  station  as  a  whole.  This  shows  the 
station  duty  to  have  averaged  above  100,000,000  foot 
pounds  per  100  pounds  of  coal  for  several  weeks  while 
burning  Pocahontas  coal.  It  also  shows  the  gain  per 
pound  in  burning  Pocahontas  over  that  purchased  under 
the  last  contract.  CJomparing  the  period  from  March  9 
to  April  20  with  that  from  November  9  to  December  20, 
the  same  engines  running  on  both  occasions,  and  ap- 
proximately the  same  quantity  of  work  being  done  daily 
by  each,  the  temperature  being  nearly  the  same  in  the 
two  periods,  we  see  that  the  Pocahontas  coal  in  the  first 
period  gave  an  average  station  duty  of  over  100,000,000 
foot  pounds  per  100  pounds,  while  the  other  coal  in  the 
latter  period  gave  only  85,000,000  foot  pounds  or  15  per 
cent  less.  At  the  price  heretofore  paid  the  former  coal 
would  cost  f2.63i  and  the  latter  $2.37  per  ton  in  the 
sheds,  or  the  former  costs  11.2  per  cent  more  than  the 
latter.  At  these  prices  it  is  a  3f  per  cent  better  invest- 
ment to  buy  Pocahontas  on  the  showing  of  this  chart, 
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aside  from  the  advantage  due  the  former  in  degree  of 
smokelessness.  The  station  duty  here  given  includes  all 
fuel  used  for  heating  engine  house,  greenhouse  and  en- 
gineer's dwelling,  but  is  corrected  for  lighting.  This 
chart  also  shows  that  the  last  lot  of  coal  received  was 
considerably  inferior  to  that  furnished  on  the  same  con- 
tract in  July. 

The  boilers  in  the  west  and  middle  rooms  are  in  good 
condition.  Those  in  the  east  room  are  also  in  good  con- 
dition, considering  their  age. 

The  furnaces  which  were  tested  last  June  still  remain 
in  the  same  condition  as  when  tested.  It  would  add 
greatly  to  the  appearance  of  the  boiler  room  and  also 
abate  the  smoke  nuisance  if  all  the  boilers  were  uniformly 
equipped  With  the  devices  selected  from  that  test. 

The  engine  house  and  coal  sheds  are  in  a  fair  condition. 

Respectfully  submitted, 

URIAH  GOULD 
Chief  Engineer  at  Pumping  Works, 


(. 


VALUATION  OF  THE  WORKS. 


AGGREGATES. 

Real  estat.'  $  ilS.'teO  00 

OU  plant  UO  per  cent  off  from  last  jear) 11,766  00 

Buildlng^i.  docks,  basliu,  conduits,  force  malna  and 

t^Dgioes  at  works  1,26&.S0S  00 

Water  pipe  luld  and  In  use 3.638.733  83 

Meters  placed  and  In  use 100,750  27 

Horses,  velilcles,  taamessee,  etc.  (IS  borses) 4.405  15 

Furoimre.  f tc„  Iron  pipe  office 572  86 

Office  furniture  and  fiitureB 6,106  00 

Materials  and  tools  for  repairs  at  office 388  93 

Materials,  lueliidtnx.  iron  pipe  storage  yard 34,740  64 

Materials,  meter  department 1,895  89 

Materials,  service  cocks 2,372  15 

Materials,  pumping  water  department 21,947  20 

Materials,  pumping  works  department 1,163  53 

¥5.510,892  4^ 
VALUE  OF  REAL  ESTATE. 
Office  building  and  lot $     60,000  00 

Orleans   street   lots    30.000  tW 

Storage  grounds  and  Improvements 53,450  00 

Pumping  workb:  grounds  and  Improvements 273,000  00 

$    418.450  00 

VALUE   OF  HORSES,   VEHICLES,   HARNESSES,  ETC. 

Pnmping  water,  1  horse,  vehicle  and  barness $  230  00 

Stomge  yard,  12  horses,  vehicles  and  harnesses 3,221  05 

Superintendent,  1  horse,  carriage  and  harness 300  00 

John  Wallace,  1  horse,  carriage  and  barness 75  00 

Repairing  leaks.  1  borae.  wagon  and  harness 103  50 

Meter.  1  horae,  iragon  and  harness 28-5  00 

lumping  works.  1  horse,  wagon  and  harness idO  00 

$      4,4(B  15 
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Attached  to  this  report  is  a  complete  list  of  tools  on 
hand  and  an  itemized  account  of  material  in  stock  in  the 
meter,  service  cocks,  and  repairing  leaks  departments,  on 
the  31st  day  of  December,  1897. 

All  of  which  is  respectfully  submitted. 

T.  R  PUTNAM, 

Supt.  Meters  and  Inspection. 


SUPPLEMENT. 


BOARD  OP  MANAGEMENT  OF  DETROIT  WATER  WORKS. 


Board  of  Trustees  appointed  by  Common  Council,  February 
24tb,  1852;  organized  Marcb  Ist,  1852. 

Bbubael  Conant,  Cbairman.  Edmund  A.  Brusb. 

Henry  Ledyard.  Wm.  R.  Noyes. 

Jas.  A.  Van  Dyke. 

1853. 

On  tbe  16tb  of  May,  1853,  tbe  Board  of  Water  Commis- 
sioners of  tbe  City  of  Detroit  was  organized  under  an  act 
previously  approved  by  tbe  Common  Council  and  passed  by 
the  Legislature,  February  14tb,  1853.  The  term  of  service 
was  determined  by  lot,  as  follows: 

Jas.  A.  Van  Dyke, for  3  years. 

Edmund  A.  Brusb, for  4  years. 

Henry  Ledyard, for  5  years. 

Shubael  Conant, for  6  years. 

Wm.  R.  Noyes, for  7  years. 

Shubael  Conant  was  elected  President,  who^  finding  the 
duties  too  arduous,  resigned  July  30th,  and  Edmund  A.  Brush 
was  elected. 

1854. 

Edmund  A.  Brush,  President.     Jas.  A.  Van  Dyke. 
Shubael  Conant.  Wm.  R.  Noyes. 

Henry  Ledyard. 


KEPORT  OF  CRIEF  ENGINEER  AT 


Detroit,  January  3,  1S98. 
To  the  Board  of  Wfiter  Connnieeioners: 

Gfllltlemen — I  have  the  honor  to  submit  the  Engineer's 
report  for  tlie  year  iS9T. 

The  following  table  shuwe  tlie  number  of  gallons  of  water 
pnmped,  and  cost  of  fuel  for  the  yeara  named: 


Si 

ttm. 

S: 
'38: 


^as 

mi^ii 1 

4.19B  31 

Z^!m 

4,3SO,]M,BT0 

HR.ni'S  w 

lS,iaO,B*4,S3g 

SLKU  to 

.^'^4  40 

ia,fl2R.Bai,3a! 

1 -.355  58 

].e0i,8tT 

l,M7,37t 
a,l«,7T4 

s.s8s.rao 

3,45S.1CW 


li,STS,S83 
8,377,688 
a,K»,GTfi 

i.51I.BM 
5,113,4118 

e,8ai.T»i 

r.B01,8W 
8,768.738 
S.OI8,t5a 
ll.a37.«7S 
11.107,499 
1],M8,1SS 

n.m,Hi 

14.l»8.se» 
1MTS,08B 


S3,0aS.GK 
84,1S2,4»B 
88,0itl,8» 
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1867. 

Edmund  A.  Brush,  President,  Jacob  S.  Farrand. 

re-appointed   May  1,  for  5  Jno.  Owen. 

years.  Stanley  G.  Wight. 
Alexander  D.  Fraser. 

1868. 

*Edmund  A.  Brush,  President.  Jacob  S.  Farrand. 
Stanley  G.Wight,  term  expired     John  Owen. 

May  1,  and  Caleb  Van  Husan. 

Chauncey  Hurlbut    appointed 

for  5  years. 

*Edmund  A.  Brush  resigned  January  28,  and  Caleb  Van  Husan  appointed  to  fill 
vacancy,  and  Alexander  D.  Fraser  elected  President. 

1869. 

Alexander  D. Fraser,  President.  Jacob  S.  Farrand. 
John  Owen,  re-appointed  May    Caleb  Van  Husan. 
],  for  5  years.  Chauncey  Hurlbut. 

1870. 

Alex.  D.  Fraser,  President.         Jno.  Owen. 
Jacob  S.  Farrand,  re-appoint-     Caleb  Van  Husan. 
ed  May  1,  for  5  years.  Chauncey  Hurlbut. 

1871. 

*Alex.  D.  Fraser,  President.  Caleb  Van  Husan. 
Jacob  S.  Farrand.  Chauncey  Hurlbut. 

John  Owen. 

♦Term  expired  May  1,  and  Samuel  F.  Hodge  appointed  for  5  years.    Jacob  8. 
Farrand  elected  President. 

1872. 

Jacob  S.  Farrand,  President.       *Caleb  Van  Husan. 
Jno.  Owen.  Samuel  F.  Hodge. 

Chauncey  Hurlbut. 

■"Term  expired  May  1st,  and  Elija  Smith  appointed  for  5  years. 
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1873. 

*Chauncey  Harlbut,  President.  Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

*Term  expired  and  re*appoiQted.    Elected  President,  May,  1872. 

1874. 

Chauncey  Harlbut,  President.     Jacob  S.  Farrand. 
*Jno.  Owen,  Samuel  F.  Hodge. 

Elija  Smith. 

■"Term  expired  and  re.appointed. 

1875. 

Chauncey  Hurlbut,  President.     *Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

*Term  expired  and  re-appointed. 

1876. 

Chauncey  Hurlbut,  President.    Jacob  S.  Farrand. 
Jno.  Owen.  *Samuel  F.  Hodge. 

Elija  Smith. 

■"Term  expired  and  re-appointed. 

1877. 

Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

*Michael  Martz. 

■"Elija  Smith's  term  expired  and  Michael  Martz  appointed  to  fill  vacancy. 

1878. 

*Chauncey  Hurlbut,  President.    Jacob  S.  Farrand. 
Jno.  Owen,  Samuel  F.  Hodge. 

Michael  Martz. 

■"Term  expired  and  re-appointed. 
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1879. 

Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
Michael  Martz.  *Jas.  Beatty. 

*Jno.  Pridgeon. 

*Jdo.  Owen's  term  expired  and  John  Pridgeon  appointed  to  fill  vacancy.    Samuel 
F.  Hodge  resigned  and  Jas.  Beatty  appointed  to  fill  vacancy. 

1880. 

Chauncey  Hurlbut,  President.     *  Jacob  S.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

*Term  expired  and  re-appointed. 

1881. 

Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
Michael  Martz.  *Jas.  Beatty. 

Jno.  Pridgeon. 

*Term  expired  and  re-appointed. 

1882. 

Chauncey  Hurlbut,  President.     Jacob  S,  Farrand. 
*Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

*Term  expired 4ind  re-appointed. 

1883. 

*Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

■"Term  expired  and  re-appointed. 


1884. 

Chauncey  Hurlbut,  President.     Jacob  3.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

*Jno.  Pridgeon. 

*Term  expired,  and  Marshall  H.  Godfrey  appointed. 
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1885. 

*Jacob  S.  Farrand,  President.     Michael  Martz. 
Marshall  H.  Godfrey.  *Edwin  F.  Conely. 

*Sarauel  G.  Caskey. 

*Jas.  Beatty  died  and  Edwin  F.  Conely  appointed  to  fill  vacancy. 
*Cbaunce7  Hurlbut  died  and  Samuel  G.  Caskey  appointed  to  fill  racancy. 
■"Jacob  8.  Farrand^s  term  expired  and  re-appointed. 

1886. 

Jacob  S.  Farrand,  President.       Michael  Martz. 
Marshall  H.  Godfrey.  *Jno.  Pridgeon. 

Samuel  G.  Caskey. 

*Edwin  F.  Conely's  term  expired  and  Jno.  Pridgeon  appointed  to  fill  yacancy. 

1887. 

Jacob  S.  Farrand,  President.       Jno.  Pridgeon. 
Marshall  H.  Godfrey.  Samuel  G.  Caskey. 

*Joseph  Nagel. 

*Michael  Martz  term  expired  and  Joseph  Nagel  appointed  to  fill  racancy. 

1888. 

Jacob  S.  Farrand,  President.       Jno.  Pridgeon. 
Marshall  H.  Godfrey.  *Samuel  G.  Caskey. 

Joseph  Nagel. 

■"Term  expired  and  re-appointed. 

1889. 

Jacob  S.  Farrand,  President.       Jno.  Pridgeon. 
Samuel  G.  Caskey.  Jos.  Nagel. 

*August  Goebel. 

^Marshall  H.  Godfrey  resigned  January  1, 1889.    August  Goebel  appointed  to  fil 
▼acancy.    Tdrm  expired  May  1st,  and  re-appointed. 
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1890. 

Jno.  Pridgeon,  President.  August  Goebel. 

Joseph  Nagel.  *Henry  M.  Duffield. 

Samuel  6.  Caskey. 

*Jacob  S.  Farrand's  term  expired,  and  Col.  Duffield  was  appointed  to  fill  vacancy 
July  9th,  1890;  John  Pridgeon  resigned  as  President  of  the  Board,  on  account  of  ill- 
health,  and  Henry  M.  Duffield  was  elected  to  fill  vacancy. 

1891. 

Henry  M.  Duffield,  President.      *Jno.  Pridgeon. 
August  Goebel.  Samuel  G.  Caskey. 

Joseph  L.  Hudson. 

■"John  Pridgeon's  term  expired  May  Ist,  and  Frank  E.  Kirby  was  appointed  for  a 
term  of  5  years. 

1892. 

Samuel  G.  Caskey,  President.      Henry  M.  Duffield. 
August  Goebel.  Joseph  L.  Hudson. 

Frank  E.  Kirby. 

1893. 

August  Goebel,  President.  Samuel  G.  Caskey. 

Frank  E.  Kirby.  Henry  M.  Duffield. 

Joseph  L.  Hudson. 

1894. 

Henry  M.  Duffield,  President,     Frank  E.  Kirby. 
Albert  L.  Stephens,  De  Witt  H.  Moreland. 

Edward  W.  Pendleton. 

A.  L.  Stephens  appointed  to  succeed  J.  L.  Hudson. 

D.  W.  H.  Moreland  appointed  to  succeed  S.  G.  Caskey. 

Clarence  A.  Black  appointed  to  succeed  August  Goebel. 

C.  A.  Black  resigned  and  E.  W.  Pendleton  appointed  to  succeed  him  from  Dec,  1. 

1895. 

Frank  E.  Kirby,  President.         Albert  L.  Stephens. 
DeWitt  H.  Moreland.  Edward  W.  Pendleton. 

Darius  D.  Thorp. 
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1896. 

Albert  L.  Stephens,  President.    John  P.  Hackestein. 
Edward  W.  Pendleton.  Darias  D.  Thorp. 

John  W.  McGrath. 

D.  W.  H.  Moreland  resiipied  to  accept  Commissionersbip  on  Board  of  Public 
Works,  and  J.  P.  Huckestein  was  appointed  to  fill  racancy. 

Frank  E.  Kirby^s  term  expired  and  J.  W.  McGratb  was  appointed  to'succeed  bim 


1897. 

Edward  W.  Pendleton,  Presi-    James  W.  Millen. 

dent.  John  W.  McGrath. 

Darias  D.  Thorp.  August  Goebel. 

August  Qoebelf  appointed  to  succeed  A.  L.  Stephens.    Resigned  January  1, 1898, 
and  Joseph  J.  Noeker  was  appointed  to  fill  vacancy. 

John  P.  Huckestein  resigned  and  James  W.  Millen  was  appointed  to  fill  vacancy. 
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REPORT  OF  COMPETITIVE  TRIALS 

BETWEEN    A    MURPHY    MECHANICAL    STOKER    AND    A 

HAWLEY  DOWN  DRAFT  FURNACE  AT  THE 

DETROIT  WATER  WORKS,  JUNE,  1897, 

BY  GEO.  H.  BARRUS, 


Office  of  Geo.  H.  Bareus, 
95  Milk  St.,  Boston. 

Boston,  July  31,  1897. 
Board  of  Water  Commissioners, 
Detroit,  Mich. 

Grentlemen: — 

In  accordance  with  the  requests  and  instructions  con- 
tained in  your  letters  of  March  29th,  April  3d,  June  1st 
and  June  3d,  1897,  and  in  accordance  with  a  vote  of  the 
Board  of  Commissioners  on  January  30th,  1896,  and  with 
votes  of  the  Board  on  June  11th,  1897, 1  have  conducted  a 
series  of  smoke  observations  and  evaporative  trials  on 
two  of  the  wood  water-tube  boilers  at  your  pumping  sta- 
tion, one  of  which  is  fitted  with  the  Murphy  Mechanical 
Stoker  and  the  other  with  the  Hawley  Down  Draft  Fur- 
nace; and  I  submit  in  the  following  pages  a  full  report 
of  the  same,  together  with  my  conclusions. 

Stated  briefly,  my  conclusions  as  to  the  relative  effi- 
ciency of  the  two  furnaces  in  the  prevention  of  smoke 
and  in  fuel  economy  are  a«  follows : 

1.  When  using  Pocahontas  coal,  the  Murphy  furnace 
was  practically  smokeless.  When  using  Hocking  slack 
and  Bellmore  pea  coal,  the  quantity  of  smoke  produced 
by  the  Murphy  furnace  was  insignificant.    When  using 
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Jackson  nut  and  slack  coal,  there  were  periods  when  the 
Murphy  furnace  was  smokeless,  but  at  other  times  it 
emitted  a  large  quantity  of  smoke.  When  Pocahontas 
coal  was  used,  the  Hawley  furnace  frequently  emitted 
a  varying  amount  of  light  smoke.  This  occurred  after  the 
fires  were  disturbed  or  fresh  coal  was  added,  and  lasted 
from  fifteen  seconds  to  three  minutes.  When  the  other 
three  coals  were  used,  the  quantity  of  smoke  produced 
by  the  Hawley  furnace  was  greater  than  with  the  Poca- 
hontas coal.  For  a  part  of  the  time  when  Jackson  nut 
and  slack  coal  was  used,  the  Hawley  furnace  produced  no 
more  smoke  than  the  Murphy  stoker,  but  for  the  entire 
run  the  quantity  was  greater. 

2.  The  Hawley  furnace  was  more  efficient  in  fuel 
economy  than  the  Murphy  stoker  when  the  fuel  was 
Pocahontas  coal.  The  difference  in  favor  of  the  Hawiev 
furnace  with  this  coal  was  5.8  per  cent,  if  credit  is  given 
for  the  coal  which  fell  through  the  grates  of  the  Murphy 
furnace,  and  14  per  cent  if  the  comparison  is  based  on 
the  total  coal  fired.  The  first,  applied  to  the  cost  of  coal 
for  a  year's  run  of  the  pumping  station  (taken  at  an 
evaporation  of  125,000,000  pounds  of  water)  represents 
an  annual  difference  of  ?850,  and  the  second  an  annual 
difference  of  f 2,825,  in  favor  of  the  Hawley  furnace. 

With  the  three  remaining  coals,  the  Murphy  stoker 
operated  with  greater  fuel  economy  than  the  Hawley 
furnace,  the  difference  varying  from  5.6  per  cent  to  10.5 
per  cent,  corresponding  to  a  yearly  saving  of  |850  and 
|1,787  respectively.  In  point  of  cost,  none  of  these  coals, 
whether  burned  in  the  Murphy  or  in  the  Hawley  fur- 
nace, gave  so  good  results  as  the  Pocahontas  coal  on  the 
test  of  the  Hawlev  furnace. 

I  am,  faithfully  yours, 

GEO.  H.  BARRIS. 
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History  of  the  Trials. 

At  a  meeting  of  the  Board  of  Water  Commissioners, 

held  in  Detroit,  January  3Qth,  1896,  the  following  vote 

was  passed  in  regard  to  equipping  the  four  new  boilers 

to  be  erected  in  the  pumping  station  by  Wickes  Bros.,  of 

Saginaw,  Mich.: 

"Resolved,  That  the  four  boilers  be  equipped  as  follows: 
One  boiler  with  the  Murphy  stoker,  one  boiler  with  the  Roney 
stoker,  one  boiler  with  the  Hawley  Down  Draft  furnace,  and  one 
with  the  rocking  grates  of  the  boiler  manufacturers;  that  a 
competitive  test  be  had  six  months  after  their  completion  by 
Geo.  H.  Barrus,  of  Boston,  or  some  other  expert  agreeable  to 
all  parties,  lasting  six  days,  and  that  the  furnace  showing  the 
greatest  efficiency  shall  receive  the  contract,  and  that  the  other 
attachments  shall  be  removed  without  expense  to  the  board; 
further,  that  the  said  tests  be  made  with  different  kinds  of  coal 
*sold  in  the  market'.  " 

In  accordance  with  this  resolution,  one  of  the  boilers 
was  equipped  with  a  Murphy  stoker,  and  one  with  a 
Hawley  Down  Draft  furnace,  contracts  having  been  made 
with  the  Murphy  Iron  Works  of  Detroit,  and  the  Hawley 
Down  Draft  Furnace  Company  of  Chicago,  for  this  pur- 
pose. The  Eoney  stoker  mentioned  in  the  resolution  was 
not  applied. 

The  contract  with  each  party  contained  the  following 
stipulations: 


nr 


*The  party  of  the  first  part"  (referring  to  the  furnace  com- 
pany) "agrees  to  equip  one  of  the  boilers  set  up  by  Wickes 
Bros.,  of  Saginaw,  at  the  pumping  works  of  the  party  of  the 

second  part,  with  a  furnace  that  is  adapted  to  the 

boiler  which  is  250  H.  P.,  and  which  will  set  66  inches  above  the 
floor,  and  the  party  of  the  second  part  to  accommodate  them- 
selves thereto." 

"The  party  of  the  first  part  further  agrees  to  submit  to  the 
competitive  test  as  embodied  in  the  aforesaid  resolution,  and  all 
of  the  provisions  thereof,  with  the  additional  understanding  that 
the  test  will  be  made,  first,  as  to  the  prevention  of  smoke,  and 
second,  as  to  the  evaporative  eflaciency  in  economy  of  the  said 
furnaces;  and  also,  that  during  the  said  test  the  boilers  are  to 
be  fired  by  the  regularly  employed  firemen  of  the  board.' 


»» 
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The  two  furnaces  were  completed  and  set  to  work  the 
last  part  of  November,  1896,  and  the  six  months'  interval 
which  the  resolution  required  should  elapse  between  the 
time  of  their  completion  and  the  time  of  the  test,  expired 
the  last  part  of  May,  1897.  During  this  period  the  fur- 
naces were  operated  exclusively  with  Pocahontas  coal. 

Active  preparations  were  bej?un  for  the  WH)rk  of  the 
tests  on  Mav  31st,  1897.  On  that  dav  the  writer  made 
an  external  and  internal  examination  of  the  two  boilers, 
both  of  which  were  out  of  service.  The  boilers  were 
then  closed  up,  and  the  boiler  to  which  the  Murphy  fur- 
nace was  attached  was  filled  with  water  and  fired  up,  in 
order  to  give  it  a  preparatory  heating.  This  heating  lasted 
for  some  48  hours'  continuous  run.  At  the  expiration 
of  that  time,  a  series  of  four  evaporative  trials  was  made 
with  the  four  ditterent  kinds  of  coal  selected  for  the 
tests.  Tliese  trials,  which  were  nominally  of  24  hours' 
duration,  were,  with  one  exception,  preceded  by 
a  preliminary  trial,  having  for  its  object  the  in- 
struction of  the  firemen  in  regard  to  the  hand- 
ling of  the  particular  coal  in  use,  and  the  man- 
ipulation of  the  automatic  stoker.  They  were 
made  with  the  boiler  developing,  ai)proximately,  210 
H.  P.  The  reasons  for  adopting  this  rate  instead  of  250 
H.  P.,  as  mentioned  in  the  contracts,  were  fully  explained 
to  the  board  at  their  meeting  of  June  lOtli.  During  the 
progress  of  these  trials,  the  handling  of  the  boiler  was, 
to  a  greater  or  less  extent,  under  the  direction  of  eitlu^r 
Mr.  Murphy,  or  some  rei)resentative  of  thc^  company,  one 
of  whom  wa«  in  constant  attendance.  Th(^  coal  and  water 
weights  and  other  data  taken  by  the  writer  and  his  as- 
sistants during  the  conduct  of  these  trials  were  also 
taken  simultaneously  by  Mr.  Gilbert  Wilkes,  mec^hanical 
engineer  of  Detroit,  or  by  one  of  his  assistants,  who  rc^p- 
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resented  the  Murphy  Iron  Works,  and  likewise  by  Mr. 
Blair,  mechanical  engineer  of  the  Hawley  Furnace  Com- 
pany, assisted  a  part  of  the  time  by  Mr.  Wood,  Detroit 
representative  of  the  Hawley  Furnace  Company,  and  by 
Mr.  Kane,  the  expert  fireman  of  the  same  company.  Dur- 
ing the  progress  of  this  series  of  tests,  numerous  verbal 
protests  were  made  to  the  writer  by  Messrs.  Murphy  and 
Wilkes  in  regard  to  the  methods  employed  in  conducting 
the  tests,  and  one  written  protest  was  submitted  by  the 
Hawley  Furnace  Company.  At  about  the  time  of  com- 
pleting the  same,  Mr.  Murphy  presented  a  written  pro- 
test to  the  Board  of  Commissioners,  objecting  to  the  con- 
ditions as  to  the  boiler  power,  etc.,  under  which  the 
tests  were  being  made,  which  led  the  Board,  after  con- 
ference with  the  writer  and  representatives  of  both  par- 
ties, at  a  meeting  held  June  11,  1897,  to  pass  a  resolution 
directing  that  the  tests  should  be  made  with  the  boilers 
developing  200  H.  P.  In  view  of  this  action  of  the  Board, 
it  became  necessary  to  start  the  tests  anew  and  abandon 
those  which  had  been  thus  far  conducted,  and  no  further 
reference  will  be  made  to  them. 

At  the  suggestion  of  the  writer,  another  resolution  was 
passed  at  the  same  meeting,  to  the  effect  that  during  the 
progress  of  the  tests,  all  persons  should  be  excluded  from 
the  boiler  room  excepting  the  men  regularly  employed  by 
the  Board,  the  writer  and  his  assistants. 

The  terms  of  the  contract  provide  that  the  boilers,  are  to 
be  fired  by  the  regularly  employed  firemen  of  the  Board, 
and  it  is  evident  that  the  intent  of  this  requirement  was 
that  the  boilers  should  be  operated  under  conditions 
which  should  approach  as  near  as  may  be  the  working 
conditions  of  the  plant.  During  the  first  tests  the  firemen 
had  become  familiar  with  the  operations  of  the  Murphy 
furnace  with  the  different  coals,  and  it  seemed  to  be 


il 
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unnecessary,  and  undesirable  in  view  of  the  terms  of  the 
contract,  for  them  to  be  under  the  supervision  of  the 
representatives  of  the  interested  companies,  after  having 
obtained  such  experience. 

In  order  that  the  firemen  might  also  have  some  oppor- 
tunity to  become  familiar  with  the  working  of  the  Haw- 
ley  funiace  with  the  different  fuels,  it  was  decided  to 
devote  two  days  to  preliminary  trials  on  this  furnace  in 
the  presence  of  the  expert  fireman  of  the  Hawley  Com- 
pany. The  representatives  of  this  company  who  were 
present  expressed  themselves  as  satisfied  with  the  ar- 
rangement. These  preliminary  trials  having  been  made, 
the  boiler  room  was  closed  against  the  entrance  of  all 
parties  excepting  employes  of  the  Board,  the  writer,  and 
his  assistants,  and  the  formal  trials  were  at  once  begun. 

Previous  to  the  beginning  of  the  preparatory  run  on 
the  Hawley  furnace,  the  fireman  employed  by  the  Hawley 
Furnace  Company  made  an  examination  of  the  setting  of 
the  boiler  and  removed  several  loads  of  soot  and  ashes 
which  had  accumulated  in  the  smoke  passages  in  the 
upper  chamber.  The  Murphy  Iron  Works  objected  to  this 
on  the  ground  that  the  same  thing  had  not  been  done 
on  their  boiler.  Consequently,  at  the  close  of  the  tests 
on  the  Hawley  furnace,  and  prior  to  the  new  tests  on 
the  Murphy  furnace,  they  were  allowed,  by  order  of  the 
Board,  to  clean  their  boiler.  During  the  interval  be- 
tween the  completion  of  the  tests  on  the  Hawley  furnace 
and  the  new  tests  on  the  Murphy  furnace,  which  was 
some  48  hours  in  duration,  representatives  of  the  Murphy 
Iron  Works  were  present  during  the  greater  part  of  the 
time.  During  the  last  24  hours  of  the  interval  they  were 
continuously  in  attendance,  together  with  Mr.  Wilkes  and 
his  assistants,  conducting  a  test  of  the  boiler  with  Poca- 
hontas coal.    This  was  done  in  the  writer's  absence  and 
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without  his  consent.  During  the  same  interval,  the  pipe 
which  conducts  live  steam  to  the  clinker  bar  of  the  stok- 
ing apparatus  was  remove^  by  Mr.  Murphy  and  the  in- 
terior was  bushed  so  as  to  reduce  the  opening  to  an 
orifice  V30  inch  in  diameter,  and  limit  the  quantity  of 
steam  passing  through  as  near  as  possible  to  that  cor- 
responding to  an  opening  of  one-quarter  turn  of  the 
|-inch  valve,  the  amount  given  in  the  *^l)irections  for  op- 
erating the  furnace.''  This  change  of  the  stoker  was 
made  in  the  absence  of  the  writer  and  without  his  per- 
mission. The  bushing,  however,  remained  during  the 
tests. 

The  tests  on  the  Hawlev  furnace  were  conducted  from 
June  13th  to  June  19th,  and  those  on  the  Murphy  furnace 
from  June  22d  to  June  29th,  and  during  the  time  that  the 
tests  were  actually  in  progress  the  orders  of  the  Board 
in  regard  to  excluding  persons  not  connected  with  the 
work  were  rigorously  enforced.  , 

Interpretation  of  the  Contracts. 

The  two  contracts  with  the  furnace  companies,  as  the 
writer  interprets  them,  contain  three  essential  provisions. 

The  first  is,  that  the  furnaces  should  run  six  months 
prior  to  the  competitive  tests.  It  is  evident  that  the  in- 
tent of  this  requirement  was,  that  each  furnace  should 
hi'  subjected  to  a  six  ujonths'  period  of  actual  service.  One 
of  these  furnaces  being  a  mechanical  stoker,  in  which 
mechanism  is  provided  for  feeding  the  coal  into  the  fur- 
nace and  giving  motion  to  the  gi*ates,  the  object  of  the 
requirement  was  the  determination  of  the  results,  not 
when  the  apparatus  was  new,  but  aft(*r  it  had  been  sub- 
ject to  the  wear  and  tear  of  ordinary  duty. 

The  second  requirement  is,  that  the  furnaces  should  be 
adapted  to  a  250  H.  l\  boiler.  In  other  words,  that  they 
should  have  a  working  capacity  of  250  H.  P.  under  the 
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conditions  i)rovidod  at  the  water  works.  In  view  of  the 
fact  that  the  furnaces  were  to  be  adapted  to  nsiiij::  differ- 
ent kinds  of  eoal  sokl  in  th(»  market,  this  re(inirt*ment 
applies  not  only  to  one  eoal,  but  to  all  the  coals  tested. 
In  accordance  with  tho  statement  of  Mr.  Murphy,  the 
agreement  to  adapt  his  furnace  to  a  250  H.  \\  boiler  was 
not  intended,  the  fip:ur(»  "250"  lH*in«i:  written  in  tht»  con- 
tract by  mistake.  His  fiiriiacis  he  states,  was  built  for  a 
200  H.  r.  boiler,  this  beiiij::  the  capacity  of  the*  boiler  ac- 
cording): to  the  rating:  of  Wickes  Hros.,  the  bnilders.  The 
rule  of  the  American  Society  of  Mechanical  Knp:ineers  in 
regard  to  boiler  capacity,  as  express(*d  by  tht»ir  com- 
mittee on  boiler  tests,  i>i*ovides  that  a  boiler  should  de- 
velop its  rated  power  with  easy  tirinjx,  and  it  should  bt* 
capable  beyond  this  of  developing  one-third  more  than  its 
rated  power  when  crowded  to  its  maximum  capacity.  Ap- 
plied to  this  case,  the  furnaces  should  be  capable,  when 
crowded,  of  working  to  a  cai)acity  one-third  more  than 
250  H.  P.,  that  is,  to  IV.iS  H.  P.,  under  the  strict  terms 
specified  in  the  contracts,  and  to  one-third  more*  than  200 
H,  P.,  that  is,  to  2()()|5  H.  P.,  if  rated  to  corn^spond  with 
Mr.  Murphy's  understanding. 

The  third  i-equirement  is,  that  the  two  furnac(»s  should 
be  subjected  to  a  competitive  test,  having  for  its  first  ob- 
ject the  determination  of  the  relative  smokelessness  of 
the  two;  and  for  a  second  object,  the  determination  of  the 
relative  economy  of  the  two  furnaces  in  th(»  consumption 
of  coal,  the  tests  b(»ing  madi*  with  the  differi^nt  kimls  of 
coal  sold  in  the  market,  and  the  firing  being  done  by  the 
regular  firemen  of  the  pumping  station.  The  evident 
intent  of  the  contract  in  thest*  two  ri^in^cts  is  the  dc»ter- 
mination  of  the  relative  efficiency  of  the  two  furnaces 
under  conditions  of  tin*  working  ])ractice  of  the  ])umping 
station. 


L, 
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Description  of  Plant,  Dimensions,  and  Manner  of 

Operation. 

The  two  boilers  on  wliicli  these  tests  were  made  are  of 
the  Wood  Water  Tube  t\'pe.  They  are  set  in  one  battery 
of  brick  work.  The  right  hand  boiler  is  equipped  with  the 
Murphy  furnace,  while  the  left  hand  one  is  set  with  the 
Hawley  furnace.  By  reference  to  the  accompanying 
Sketch  No.  1,  which  shows  a  plan  of  the  boiler  house,  the 
general  location  of  the  boilers  in  the  building  will  be 
seen.  The  boilers  receive  their  draft  from  a  horizontal 
iron  flue,  extending  along  the  front  overhead,  and  con- 
necting the  two  chimneys  of  the  pumping  station  to- 
gether. By  the  use  of  dampers  which  are  provided,  the 
boilers  can  be  connected  to  either  chimney,  as  desired. 
On  all  the  tests  here  reported,  the  left  hand  chimney,  the 
one  to  the  west,  was  used,  the  other  boilers  of  the  station 
w^hich  were  in  operation  at  the  time,  being  connected  to 
the  east  chimney.  There  are  also  connected  to  the  west 
chimney  the  other  two  Wood  boilers;  and  the  plant  of 
four  horizontal  tubular  boilers,  though  none  of  these  were 
in  operation  during  any  of  the  tests  recorded. 

The  location  of  the  flue  with  reference  to  the  setting 
of  the  boilers  is  shown  in  the  accompanying  Sketch  No.  2, 
which  is  a  longitudinal  section  through  the  boiler  with 
the  Hawley  furnace,  showing  the  principal  features  of  the 
entire  equipment.  Sketch  No.  3  shows  likewise  a  longi- 
tudinal section  through  the  boiler  with  the  Murphy  fur- 
nace. 

The  Murphy  furnace  and  stoker  is  of  the  usual  pattern 
built  at  the  present  time  by  the  JNIurphy  Iron  Works.  It 
has  two  magazines  for  the  reception  of  the  coal,  located 
in  the  sidewalks,  two  inclined  grates  with  ash  pocket  and 
clinker  bar  at  the  very  bottom  along  the  central  line,  and 
a  double  fire-brick  arch  over  the  furnace,  extending  from 
one  end  of  the  grate  to  the  other.    The  engine  by  which 
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the  mechanism  is  oj^erated  performs  three  functions.  It 
gives  the  feed  boxes  in  the  sides  of  the  magazines  at  the 
top  of  the  grate  a  lateral  motion;  it  works  the  lower  end 
of  each  alternate  gi'ate  bar,  up  and  down;  and  it  operates 
a  ratchet,  through  which  the  clinker  bar  is  rotated.  A 
constant  supply  of  air  is  furnished  to  the  two  sides  of 
the  furnace  above  the  fuel,  entering  through  two  openings 
in  the  front,  and  first  passing  through  the  hollow^  arch. 
A  further  supply  can  be  admitted  through  regulated  open- 
ings provided  with  registers.  The  coal  is  furnished  to 
the  magazines  by  hand,  being  shoveled  into  the  doors  in 
the  front  and  pushed  back  with  a  hoe.  The  mechanism 
of  the  furnace  can  be  disconnected  so  that  either  the  fad- 
ing boxes,  the  grates,  or  the  clinker  bar,  can  be  operattnl 
by  hand.  There  are  two  small  openings  through  the  front 
on  a  line  with  the  surface  of  each  grate,  through  which  a 
rod  can  be  introduced  for  the  purpose  of  slicing  the  grate, 
or  of  stirring  up  the  coal,  and  thus  assisting  the  opera- 
tion of  the  stoking  apparatus.  There  is  also  provided  a 
fire  door  in  the  front,  through  which  clinkers  can  be  re- 
moved, and  through  which  the  fire  can  be  worked  by 
hand,  if  necessary.  The  coal  is  fed  to  the  top  of  the  grates 
through  a  long  slot,  and  tlirough  this  opening  the  feeding 
can  be  assisted  by  the  use  of  a  poker. 

The  exhaust  steam  from  the  stoking  engine  passes  into 
the  interior  of  the  clinker  bar,  which  is  hollow,  and  es- 
capes through  openings  into  the  ash  pit.  In  addition  to 
the  steam  from  this  source,  live  steaui  can  be  supplied 
through  a  J-inch  valve  connected  to  the  exhaust  pipe. 

The  Hawley  furnace  is  constructed  after  the  plan  cus- 
tomarily followed  at  the  present  time  by  the  Hawley 
Company.  Of  the  two  grates  the  upper  one  consists  of 
two  10-inch  headers  connected  by  twenty-nine  2-inch  extra 
heavy  pipes  5  feet  6  inches  long,  arranged  in  two  stag- 
gered rows.  Above  the  furnace  is  a  "water  arch,"  so- 
called,  consisting  of  two  8-inch    headers    connected  by 
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twenty  2-inch  pipes  3  feet  2  inches  long.  The  lower  grate 
is  a  cast  iron  flat  grate  of  ordinary  construction.  In  the 
setting  of  this  boiler  there  is  no  brick  arch  provided  at 
the  rear  of  the  furnace  over  the  combustion  chamber,  as 
sometimes  arranged  with  the  Hawley  designs.  The  con- 
trolling feature  of  the  Hawley  furnace  consists  in  the 
downward  draft  system,  by  means  of  which  the  products 
of  combustion  from  the  green  coal  on  the  main  grate  are 
forced  to  pass  through  the  bed  of  live  coal  below  and 
over  the  incandescent  fuel  on  the  grate  beneath,  before 
they  reach  the  heating  surfaces  of  the  boiler. 

The  principal  dimensions  of  the  boilers  are  given  in  the 
accompanying  Table  No.  1,  and  those  of  the  furnaces  in 
Table  Nos.  2  and  3. 

Table  No.  i. 

DIMENSIONS  OF   EACH   BOILER. 

1  Diameter  of  each  sheH 80  in. 

2  Length  of  tubes  18  ft. 

3  Number  of  tubes  4  inches  in  diameter 57 

4  Number  of  tubes  4^  inches  in  diameter 51 

5  Diameter  of  drum  54  in. 

6  Average  length  of  drum 23  ft.  4  in. 

7  Area  of  water  heating  surface 2,279  sq.  ft. 

8  Area  of  steam  heating  surface 150  sq.  ft. 

9  Area  for  draft  between  tubes  in  the  upper  bank 10.6  sq.  ft. 

10  Area,  for  draft  through  middle  tiling  at  rear  end 7.4  sq.  ft. 

11  Diameter  of  steam  pipe 8  in. 

Table  No.  2. 

DIMENSIONS   OF   HAWLEY   FURNACE. 

12  Length  of  tubes  in  the  upper  grate 5  ft.  6  in. 

13  Number  of  tubes  2%   inches  outside  diameter,   arranged 

staggered    29 

14  Diameter  of  headers  in  grate 10  In. 

15  Number  of  tubes  2%  inches  outside  diam.  in  water  arch. .  .20 

16  Diameter  of  headers  in  water  arch 8  in. 

17  Area  of  heating  surface  exposed  by  the  tubes  and 

headers  in  the  grate 123  sq.  ft. 

18  Width  of  upper  and  lower  grate 7  ft. 
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1^  Length  of  lower  grate 0  ft. 

20  Width  of  air  spaces  in  lower  grate %  in. 

21  Width  of  metal  bars  in  lower  grate %  in. 

22  Total  water  heating  surface  in  boiler  with  Hawley 

furnace,  including  surface  in  grate 2,402  sq.  ft. 

23  Area  of  upper  grate-surface  38.5  sq.  ft. 

24  Area  of  lower  grate-surface 42  sq.  ft. 

25  Collective  area  of  both  grates 80.5  sq.  ft. 

26  Ratio  of  water  heating  surface  to  upper  grate  sur- 

face  02.4  to  1 

27  Ratio  of  water  heating  surface  to  total  grate  sur- 

face   20.8  to  1 

28  Ratio  of  total  grate  surface  to  tube  opening 7.6  to  1 

29  Ratio  of  total  grate  surface  to  opening  through  tiling... 10.9  to  1 

Table  No.  3. 

DIMENSIONS  OF  MURPHY  FURNACE  AND  STOKER. 

30  Length  of  grate .i5  ft. 

31  Width  of  grate,  in  horizontal  projection 6  ft. 

32  Width  of  grate  surface,  measured  on  the  incline 7  ft. 

33  Width  of  air  spaces  in  grates %  in. 

34  Width  of  metal  bars  in  grates Vl  e  in. 

35  Collective  area  of  opening  in  the  front  for  supplying 

air  above  fuel 48  sq.  in. 

30    Collective  area  of  openings  through  registers  supplying 

air  above  fuel,  when  half  open 52  sq.  in. 

37  Area  of  grate  surface 42  sq.  f t. 

38  Ratio  of  water  heating  surface  to  grate  surface 54.3  to  1 

39  Ratio  of  grate  surface  to  draft  opening  between  tubes.. ..4  to  1 

40  Ratio  of  grate  surface  to  opening  through  tiling 5.6  to  1 

41  Diameter  of  stoker  engine 3  in. 

42  Stroke  of  stoker  engine 5  in. 

48    Revolutions  of  stoker  engine  for  one  double  stroke  of  feed 

boxef(  and  grate  mechanism 1,120 

44    Stroke  of  grates  at  lower  ends 1%  in. 

Each  of  the  boilers  is  fitted  with  a  Hoppes  live  steam 
purifier,  the  dimensions  of  which  over  all  are:  diameter, 
40  inches,  and  length  16  feet  4  inches.  Through  this  ap- 
paratus the  water  is  fed  on  its  way  to  the  boiler.  The 
purifier  fitted  to  the  Murphy  boiler  was  opened  and  cleaned 
prior  to  the  tests  of  this  boiler,  and  the  writer  examined 
its  interior.    At  that  time  the  boiler  had  run  about  two 
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weeks  (the  time  covered  by  the  series  of  tests  which  were 
abandoned)  since  it  was  i)reviously  cleaned.  The  pans  in 
the  interior  which  serve  for  the  collection  of  sediment  were 
found  to  contain  a  small  quantity  of  thick  muddy  water, 
which  lay  in  the  bottom.  There  was  no  scale  either  in  the 
inside  or  on  the  under  surface  of  the  pans. 

As  a  result  of  the  examination  of  the  two  boilers  which 
the  writer  made  at  the  very  beginning  of  his  work,  it 
was  found  that  the  interior  surfaces  of  the  Murphy  boiler 
were  practically  clean  and  free  from  scale.  In  the  Hawley 
boiler  there  was  a  thin  deposit  of  scale  in  the  lower  ends 
of  some  of  the  tubes.  The  quantity,  however,  was  in- 
sufficient, in  the  writer's  opinion,  to  have  a  material  effect 
in  reducing  the  efficiency  of  the  boiler.  The  exterior  sur- 
faces of  the  tubes  of  both  boilers  were  found  in  practically 
the  same  condition,  there  being  a  greater  or  less  collection 
of  soot  and  ashes  on  portions  of  the  tube  surface  which 
are  out  of  reach  of  the  steam  jet,  but  the  surfaces  were 
otherwise  clean.  The  brick  work  and  tiling  of  both  boilers 
were  intact,  so  far  as  could  be  determined  by  inspection. 

The  boilers  are  ordinarily  supplied  with  water  from  the 
hot  wells  of  the  pumping  engines  by  means  of  the  pumps 
attached  to  the  engines,  but  for  these  tests  it  was  sup- 
plied by  a  direct-acting  steam  pump  erected  for  the  oc- 
casion. 

There  are  in  all  at  the  Water  Works  twelve  boilers.  Out 
of  this  number  four  boilers  generally  suffice  to  furnish  the 
required  amount  of  steam  for  the  engines.  At  the  time  of 
the  tests,  three  of  the  boilers  in  the  eastern  section  of  the 
boiler  room  were  used,  together  with  the  one  undergoing 
the  test,  there  being  at  no  time  more  than  two  engines  in 
operation  at  once.  The  work  of  the  pumping  station  is 
continuous  night  and  day,  and  the  force  of  employes  is 
divided  into  three  watches  of  eight  hours  each,  with  two 
firemen  and  one  or  two  coal  passers  on  each  watch.  On 
the  occasion  of  these  tests,  one  of  the  firemen  on  each 
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watch  was  detailed  to  operate  the  boiler  undergoing  test, 
leaying  the  other  three  boilers  for  the  other  firemen. 

Nature  of  Tests  and  General  Manner  of  Conducting 

Them. 

The  tests  were  complete  evajyorative  trials,  conforming 
in  general  to  the  "standard"  method  of  the  American 
Society  of  Mechanical  Engineers,  each  test  being  com- 
menced with  a  new  fire  started  with  wood  and  the  coal 
being  entirely  burned  out  at  the  close.  The  tests  were 
nominally  of  24  hours'  duration,  or  one  complete  day's 
run.  During  their  progress  the  firing  was  done  by  the 
regular  employes  of  the  Works  under  the  supervision  of 
the  writer  or  his  assistant.  Each  test  covered  the  time 
of  three  watches,  so  that  the  work  of  firing  was  di\ided 
among  three  men,  and  it  may  be  added,  that  the  same 
three  men  participated  in  all  the  tests. 

In  order  that  suitable  observations  might  be  made  of 
the  character  of  the  smoke  issuing  from  the  chimney, 
without  interference  from  the  smoke  produced  by  the 
other  boilers  of  the  station,  the  boiler  undergoing  test  was 
connected  independently  to  the  west  chimney,  the  re- 
maining boilers  in  the  station  which  were  under  steam 
being  connected  to  the  east  chimney,  as  already  stated. 
The  dampers  of  the  idle  boilers  connecting  into  the  west 
chimney,  and  all  doors  in  the  setting  of  the  same,  were 
carefully  closed,  to  exclude  the  unnecessary  introduction 
of  cold  air.  Nevertheless,  this  chimney  was  undoubtedly 
cooled  to  a  considerable  extent  by  the  air  and  leakage, 
and  the  draft  was  less  than  it  would  have  been  under 
other  circumstances.  It  was  found  that  the  draft  at  the 
base  of  this  chimney  was  much  less  than  the  draft  at 
the  base  of  the  east  chimney,  into  which  the  three  boilers 
,of  the  eastern  section  were  connected.  TMien,  however, 
the  boiler  under  test  was  connected  to  tlie  east  chimnev. 
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the  draft  in  the  main  flue  was  increased  to  a  small  extent 
only. 

Besides  the  observations  which  were  made  on  the  char- 
acter of  the  smoke  issuing  from  the  ('himney,  an  apparatus 
was  employed  for  obtainiuj^  a  continuous  record  of  the 
smoke,  independent  of  any  personal  observations.  It  con- 
sisted of  a  brass  plate  J  inch  wide  by  24  inches  long  sns 
pended  in  the  smoke  passage,  which  served  to  collect  a 
sample  of  thc^  soot  that  passed  by  it,  the  plate  being  re- 
moved at  regular  intervals,  and  the  soot  scraped  off. 
From  the  total  quantity  collected,  the  weight  and  volume 
of  soot  deposited  per  hour  were  found.  The  indications 
thus  obtain€Mj  furnish  a  reliable  means  of  comparison. 
In  making  the  smoke  observations  at  the  chimney,  careful 
records  werc^  obtained  for  periods  of  one  to  three  houi*s 
during  each  trial,  and  during  these  periods  the  quantity 
and  character  of  the  smoke  as  judged  by  its  appearance 
to  the  eye,  were  observed  at  intervals  of  one  minute. 
These  records  are  not  intended  to  give  an  average  for 
the  entire  test,  as  the  quantity  of  smoke  varied  from  hour 
to  hour,  according  to  the  amount  of  clinker  and  general 
condition  of  the  Are.  They  serve,  however,  to  indicate 
the  momentarv  variations  in  the  smoke  emitted.  Besides 
the  periods  of  one-minute  observations,  the  r(^*ord  was 
taken  at  the  regular  times  of  observing  the  various  in- 
struments, excepting  in  some  parts  of  the  night,  when, 
owing  to  darkness,  the  top  of  the  chimney  was  invisible. 
In  determining  the  (juestion  of  smoke  prevention,  no  ac- 
count was  taken  of  the  smoke  produced  during  the  start- 
ing time  when  the  flres  were  being  lighted  at  the  beginning 
of  the  test,  the  records  applying  simply  to  the  working 
portion  of  the  trial  after  the  fires  had  reached  their  normal 
condition  of  service. 

In  cimducting  the  evaporative  tests,  the  usual  half- 
hourly  observations  were  made  of  the  steam  pressure, 
temperature  of  the  feed  water,  temperature  of  the  flue 
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gases,  force  of  the  draft,  calorimeter  temperatures,  the 
condition  of  the  llres,  etc.,  in  addition  to  obtainin^j:  the 
weights  of  coal,  water,  etc.  A  sample  of  the  flue  gases 
was  taken  from  time  to  time  and  analyzed  by  the  use  of 
the  Orsat  apparatus.  The  coal  was  sampltMl  and  di'ied 
for  24  hours  in  a  pan  placed  (m  the  top  of  the  brick  work, 
thus  dotenniniug  its  surface  moisture,  and  afterwardb 
tested  for  heat  units  in  the  writer's  coal  calorimeter. 

On  the  tests  of  the  Murphy  furnace  a  record  was  kept 
of  the  speed  of  the  engine  which  drives  the  stoking  ap- 
paratus, and  of  the  number  of  times  the  working  of  the 
stoker  was  assisted  by  the  fireman,  either  in  poking  the 
coal  on  the  grates,  working  it  down  from  the  magazines, 
or  in  assisting  the  clinker  bar  and  removing  clinkers. 

All  the  data  of  the  tests,  with  the  exception  of  the  feed 
water  weights,  were  taken  either  by  the  writer,  or  by  his 
associate,  Mr.  W.  S.  Monroe,  of  Chicago.  The  writer  was 
on  watch,  as  a  rule,  from  10  a.  m.  to  10  p.  m.,  and  Mr. 
Monroe  from  10  p.  m.  to  10  a.  m.  The  water  was  weighed 
by  two  assistants,  one  of  whom  was  on  watch  from  noon 
to  midnight,  and  the  other  from  midnight  to  noon. 

The  tests  of  each  series  were  made  on  consecutive  days, 
the  process  of  closing  one  trial  s(»rving  as  a  preparation  for 
the  beginning  of  the  next. 

At  the  beginning  of  each  trial,  or  at  the  very  close  of 
the  preceding  trial,  the  tubes  of  the  boiler  were  cleaiuHl, 
using  the  steam  jet  blowing  apparatus. 

The  tests  were  run  with  as  iu»ar  as  iM)ssible  a  constant 
draft,  that  is,  the  damper  was  set  in  a  fixed  position  and 
was  only  changed  when  it  was  found  that  the  rate  of 
evaporation  required  that  the  draft  be  incn^ased  or  di- 
minished. 

At  the,  conclusi(m  of  the  main  tests,  the  quantity  of 
steam  consumed  by  the  stoker  engine  and  the  live  steam 
jet  of  the  Murphy  furnace  was  determined  by  condensing 
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it  for  a  suitable  period  in  a  tub  of  water,  weigliing  the 

tub  before  and  after. 

Tt  the  conclusion  of  the  main  tests,  the  quantity  of 
tests  should  be  200  H.  P.  It  will  be  seen  from  the  records 
that  the  actual  figures  were  slightl}'  different  in  every 

case.  It  is  well  nigh  impossible  to  adjust  the  condition  of 
fire  and  draft  and  other  controlling  circumstances  so  as 
to  obtain  exactly  a  predetermined  rate  of  capacity.  The 
variations  from  the  desired  200  H.  P.  are  not  sufficient, 
however,  to  produce  any  important  influence  on  the  char- 
acter of  the  results. 

Apparatus  for  the  Tests. 

Each  boiler,  while  undergoing  test,  was  entirely  cut  off 
in  respect  to  its  water  connections  from  the  rest  of  the 
plant,  either  by  breaking  the  connecting  pipes  and  plug- 
ging them,  or  by  the  introduction  of  blank  flanges. 

The  boilers  were  proved  to  be  tight  by  observing  that 
there  was  no  fall  of  water  in  the  gauge  glass  when  under 
steam  with  no  fire  in  the  furnace.  That  there  was  no 
avenue  of  escape  for  the  water  between  the  measuring 
tanks  and  the  boiler  was  proved  by  working  the  feed  pump 
with  the  stop  valves  at  the  purifier  closed,  and  observing 
that  there  was  no  loss  of  water  at  the  tanlv. 

For  measuring  the  feed  water,  two  tanks  were  erected, 
one  placed  on  scales  above  the  other,  and  the  lower  one 
seivii|>  as  a  reservoir  for  supplying  the  pump  before  re- 
ferred to.  The  upper  tank,  which  had  a  capacity  of  about 
1,400  pounds  of  water,  was  supplied  from  the  regular  feed 
water  service  of  the  station,  the  temperature  of  which 
ranged  from  110  to  130  degrees. 

The  coal  w  as  brought  in  from  the  sheds  by  a  small  hand 
car  having  a  maximum  capacity  of  about  2,000  pounds, 
and  was  weighed  on  the  platform  scales  of  the  station. 
These  scales  were  verified  by  the  sealer  of  weights,  and 
by  comparison  with  the  water  scales. 
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The  temperature  of  the  feed  water  was  taken  by  a 
thamometer  immersed  in  a  well  placed  in  the  feed  pipe 
close  to  the  pump. 

The  stearn,  pressure  was  observed  from  the  steam  guage 
attached  to  the  boiler,  corrected  for  slight  errors. 

The  temperature  of  the  fue  gases  was  obtained  from  a 
pot  of  oil  containing  a  thermometer,  which  was  suspended 
in  the  flue  passage  on  the  side  of  the  dnim,  just  in  front 
of  the  point  where  the  gas  comes  up  from  beneath.  Its 
location  is  shown  in  the  Sketches  Nos.  2  and  3.  When 
the  thermometer  was  read  the  oil  pot  was  temporarily 
withdrawn  from  the  flues. 

The  force  of  the  draft  was  found  by  the  use  of  the 
writer's  differential  draft  gauge,  which  multiplies  the  or- 
dinary indication  expressed  in  the  height  of  a  water  col- 
umn 8.3  times.  This  was  connected  to  the  smoke  passage 
at  the  side  of  the  drum. 

The  smoke  meter  was  located  at  a  point  four  inches  to 
the  rear  of  the  thermometer  pot  and  a  little  to  one  side. 

The  gas  samples  were  taken  from  a  ^-inch  pipe,  open  at 
the  end,  which  extended  into  the  smoke  passage  at  a  point 
about  two  inches  from  the  smoke  meter,  where  it  was  be- 
lieved that  a  fair  sample  of  the  gas  would  be  secured.  A 
small  lead  pipe  conducted  the  gas  from  this  point  to  the 
floor  of  the  boiler  room,  where  the  sampling  bottles  and 
Orsat  apparatus  were  manipulated. 

The  steam  calorimeter,  which  was  one  of  the  writer's 
inslruments,  1895  pattern,  was  attached  to  a  sampling 
pipe,  which  was  ins*M*ted  in  the  main  st(^am  pipe  at  a  dis- 
tance of  about  six  feet  from  the  steam  drum,  at  the  point 
where  the  pipe  curves  and  changes  its  direction  from 
vertical  to  horizontal.  The  sampling  pipe,  which  was  of 
the  ^-inch  size,  contained  forty-eight  ^-inch  holes,  and 
extended  across  the  full  diameter  of  the  8-inch  main.  The 
location  of  the  calorimeter  is  shown  on  the  sketches.  In 
determining  the  moisture  from  the  data,  reference  is  made 
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the  heat  balance  table.  The  inherent  moisture  in  the 
various  coals,  the  surface  moisture  having  been  removed, 
Avas  found  by  laboratory  tests  (one  hour  heating  at  212°) 
to  be  as  follows: 

Hawley  Test. 

Pocahontas   .85% 

Hocking    3.51% 

Jackson  1.1  % 

BeUmore  5.3  % 


Method  of  Handling  the  Furnaces. 

In  making  the  tests  with  the  Murphy  furnace,  it  was 
the  intention  that  the  furnace  should  be  operated  in  a 
manner  conforming  to  the  best  working  practice.  The 
stoking  mechanism  is  not  perfectly  automatic,  and  in 
order  to  obtain  a  perfect  condition  of  feeding,  and  secure 
a  fire  of  uniform  and  proper  thickness  over  the  i»ntire 
grate,  it  is  necessary  to  assist  the  mechanism  by  occa- 
sionally poking  the  coal  down  from  the  magazines,  slicing 
the  grates,  operating  the  various  parts  of  the  mechanism 
by  hand,  and  sometimes  removing  clinkers.  This  is  spe- 
cially true  of  coals  which  contain  a  considerable  percent- 
age of  ash,  or  which  have  a  tendency  to  form  an  excessive 
amount  of  clinker.  In  operating  the  mechanism  for  the 
purpose  of  these  tests,  it  was  considered  that  good  work- 
ing practice  was  not  what  might  be  called  most  perfect 
operation,  such  as  would  be  secured  by  constant  attend- 
ance of  the  fireman,  and  continual  assistance  of  the 
mechanism  whenever  it  failed  in  the  least  particular,  but 
more  by  that  sort  of  attendance  which  would  be  given 
by  a  faithful  employee  who  had  a  number  of  furnaces  of 
this  kind  to  handle.  The  stoker  for  this  reason  was  al- 
lowed to  perform  its  work,  so  far  as  practicable,  in  its 
legitimate  manner,  but  the  condition  of  the  fire  was  fre- 
quently examined  by  the  fireman,  and,  at  least  every  half 
huur,  it  was  observed  by  the  writer,  or  by  his  associate. 
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It  is  confidently  believed  that  the  operation  of  the  stoker 
on  all  these  tests  was  more  carefully  attended  to  than  it 
v.cnld  be  under  any  ordinary  practice.  The  extent  of  the 
assistance  which  was  given  to  the  stoker  by  the  fireman 
will  be  seen  by  referencii  to  the  following  table: 

NIDIBER  OP  TIMES  MURPHY    STOKER  WAS  ASSISTED    BY 

FIREMAN. 


Kind  of  Coal 'Pocahontas. 


Date,  June,  1S97. 


Slicing  Clinker  Bar 
Turning      *•        " 
Poking 


27-38 
0 

4 

22 


Total  of  all  operations  (except 
firing) 

No.  times  per  hour 


38 
1.7 


Hocking. 

1 

Jackson. 

23-24 

26-27 

18 

48 

61 

10 

92 

201 

15 

43 

9.6 

2. 

24-25 

43 

58 
57 


158 
6.9 


In  the  case  of  the  test  of  the  Murphy  furnace  with  Hock- 
ing slack,  it  was  nectessary  to  have  the  damper  wide  open 
for  the  greater  part  of  the  time,  and  the  fireman  had 
constantly  to  assist  the  mechanism  by  poking,  slicing,  or 
otherwise  working  the  fire  by  hand,  to  evaporate  the  re- 
quired quantity  of  water. 

The  thickness  of  fire  cairied  on  the  Murphy  grates 
varied  from  two  to  five  inches — not  taking  into  account 
the  bare  spots  which  appeared  from  time  to  time.  With 
a  thinner  bed  of  coal,  it  was  impossible  to  keep  the  grates 
proi)erly  covered,  without  undue  assistance  of  the  fire- 
man. On  the  test  of  the  Pocahontas  coal,  the  registers 
used  for  the  auxiliary  supply  of  air  above  the  gi'ates  were 
dosed.  On  the  remaining  tests  they  were  half  way  open. 
On  all  the  tests  except  the  one  with  Jackson  coal,  the  live 
steam  supply  to  the  clinker  bar  was  kept  in  use.  On  the 
test  with  the  Jackson  (*oal,  it  was  shut  off  and  only  ex- 
haust steam  from  the  engine  entered  the  ash  pit. 

The  clinker  bar  was  operated  by  the  single  cog  ratchet 
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on  the  tests  of  the  Pocahont«as  and  Jackson  coal,  and 
with,  the  three  cog  ratchet  on  the  tests  of  the  Bellmore 
pea  and  Hocking  slack.  The  former  rotates  the  clinker 
bar  one  tooth  at  a  revolntion,  while  the  latter  rotates 
it  three  teeth. 

On  the  test  of  the  Pocahontas  coal,  the  lumps  were 
broken  up  previously  to  shoveling  the  coal  into  the  maga- 
zines, into  pieces  about  the  size  of  a  2-inch  cube. 

On  the  test  of  this  furnace  with  Pocahontas  coal,  there 
was  a  considerable  quantity  of  fine  coal  Avhich  fell  through 
the  upper  parts  of  the  grates  in  an  unburned  condition 
and  collected  in  a  pile  on  the  outer  sides  of  the  ash  pit. 
The  ashes  and  clinkers  from  the  coal  were  deposited  in 
a  pile  lying  in  the  center.  When  the  ashes  and  clinkers 
were  i-emoved,  they  were  carefully  separated  from  the  coal 
on  the  sides,  and  the  coal  was  weighed  separately.  It  has 
been  the  practice  at  the  pumping  station  to  save  this  coal 
and  fire  it  back  into  the  magazines.  In  order  that  proper 
data  might  be  seciu'ed  for  the  purposes  of  the  test,  thtr 
practice  was  not  followed  on  this  occasion. 

On  the  tests  of  the  Hawley  furnace,  the  fire  on  the 
upper  grate  was  maintained  at  a  thiclaiess  of  from  six  to 
nine  inches,  according  to  the  class  of  fuel.  That  on  the 
lower  grate  was  from  two  to  four  inches  when  Pocahontas 
coal  was  used,  and  generally  thicker  with  the  other  coals. 
On  all  the  tests  the  ash  doors  of  the  lower  grate  were 
kept,  to  some  extent,  open,  the  amount  of  coal  burned  on 
the  lower  gi'ate  being  A^aried  according  to  the  rate  of  evap- 
oration. 

On  the  tests  with  all  the  coals  except  the  Pocahontas,  it 
was  necessary  to  keep  the  damper  wide  open  and  to  use 
the  slice  bar  frequently,  and  work  a  comparatively  large 
amount  of  coal  from  the  upper  to  the  lower  grate  in  order 
to  keep  up  the  power  required.  Furthermore,  uuless  the 
lower  grate  was  kept  well  cleaned,  and  careful  attention 
was  given  to  keeping  a  good  supply  of  coal  on  that  grate, 
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it  was  difficult  to  secure  the  desired  rate  of  evaporation, 
while  with  the  Hockinjc  coal  it  was  found  practically  im- 
possible to  attain  200  H.  P. 

On  all  the  tests  with  the  Hawley  furnace  the  coal  was 
wet  before  it  was  liivd.  The  quantity  of  water  used  was 
60  to  80  pounds  iK*r  ton  of  coal,  which  (•oiTt^iK)nds  to  from 
3  to  4  per  cent  of  moistuiw 

On  account  of  the  difficulty  expf^rienced  on  the  tt*st  of 
the  Hawley  furnace  with  Hocking  slack  coal  in  develop- 
ing the  required  power,  a  supplementary  test  was  made 
on  this  furnace  with  the  draft  taken  from  the  east  chim- 
ney, and  at  the  same  time  the  boiler  with  the  Murphy 
furnace  was  in  operation,  connecting  to  the  same  chimney. 
On  this  test  the  average  draft  was  inci'eased  17  per  cent, 
but  this  was  not  accompanied  by  any  increase  of  capacity. 


Data  and  Results. 

The  data  and  results  of  the  tests  are  given  in  the  ac- 
companying tables. 

Table  ^o.  4,  in  its  several  parts,  presents  the  <M)m- 
plete  records  obtained  during  the  i)ei'iod  of  one-minute  ob- 
servations of  the  smoke  issuing  from  the  chimney.  The 
abbreviations  used  in  this  table  for  the  smoke  densitv 
are  as  follows:  Tr.,  Trace;  V.  L.,  A'ery  Light;  L.,  Light; 
M.,  Medium;  B.,  Brown;  D.  B.,  Densi*  Brown;  B.  l>.. 
Black.  The  various  operations  of  the  tireman  during  these 
periods  are  also  indicated. 

Table  No.  5  presents  a  summary  of  the  smoke  records 
of  Table  No.  1,  and  of  the  half-hourly  observations  during 
the  trials,  giving,  in  each  case,  the  average  percentage  of 
smoke,  using  an  arbitrary  basis  of  calculation.  This 
basis  consists  in  fixing  the  value  of  a  '"trace"  at  1  per  cent; 
**very  light"  smoke  at  5  per  cent ;  **liglit"  smoke  at  10  per 
cent;  ^'medium-'  smoke  at  15  per  cent;  *'brown-  smoke  at 
20  per  cent;    "dense  brown"  smoke  at  25  per  cent,  and 
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^^lack"  smoke  at  50  per  cent.  The  table  also  gives  the 
records  of  the  smoke  meter,  showing  the  average  weight 
of  soot  deposited  per  hour  on  each  test,  together  with  its 
volume. 

Table  !No.  6  gives  the  principal  data  and  results  of  the 
evaporative  trials  arranged  in  four  parts,  one  for  each 
fuel.  The  i)ercentage  of  efficiencies  given  in  this  table 
are  calculated  without  allowance  for  the  evaporation  of 
the  moisture  in  the  coal.  The  calorimeter  determinations 
were  made  on  samples  of  the  coal  from  the  Hawley  tests 
and  the  efficiencies  of  both  furnaces  are  based  on  these 
figures. 

Table  No.  7  presents  a  summary  of  the  evaporative  re- 
sults obtained  on  all  the  tests. 

Table  No.  8  presents  a  summary  of  all  the  tests,  giving 
the  cost  of  fuel  required  to  evaporate  the  Avater  necessary 
to  run  the  station  for  a  year  on  the  basis  of  the  various 
results,  assuming  the  total  quantity  to  be  125,000,000 
pounds  of  water  from  and  at  212°. 

Table  No.  9  presents  the  average  results  of  the  gas 
analyses  on  the  various  tests. 

Table  No.  10  gives  a  complete  **heat  balance"  for  the 
tests  with  the  Pocahontas  and  Hocking  slack. 

Conclusions. 

1.     SMOKE  PREVENTION. 

When  using  Pocahontas  coal,  the  Murphy  furnace  w^as 
practically-  smokeless.  The  average  half-hourly  observa- 
tions and  the  one  minute  observations  show  an  entire 
absence  of  smoke,  and  there  was  only  one  occasion  when 
smoke  was  seen  at  the  chimney.  This  occurred  when  the 
fire  was  disturbed  to  an  unusual  degree.  The  furnace 
was  not  absolutely  smokeless,  for  there  was  a  deposit  of 
12.1  milligrammes  of  soot  per  hour  on  the  smoke  meter, 
With  the  same  coal,  the  Hawlev  furnace  on  the  half- 
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hourly  observations  at  the  ohiinney,  showed  2.1  per  cent 
of  smoke  (using  the  arbitraiy  basis  of  measurement  de- 
termined upon),  and  on  the  one-minute  observations,  niun- 
bering  in  all  180,  it  showed  1.0  per  cent.  The  quantity 
of  smoke  measured  by  the  smoke  meter  w-as  48.8  milli- 
grammes per  hour. 

When  using  Hocking  slack  coal,  the  half-hourly  observa- 
tions at  the  chimn(\v,  on  the  test  of  the  Murphy  furnace, 
gave  3.3  per  cent  of  smoke,  and  the  one-minute  observa- 
tions, numbering  104,  showed  0.9  i)er  cent.  The  record  of 
the  smoke  meter  was  9.H  milligrammes  per  hour.  With 
this  coal,  the  Hawley  furnac<^  showed  7.2  per  cent  of 
smoke  on  the  half-hourly  readings,  and  5.5  ptT  cent  on  the 
one-minute  observations,  numbering  162.  Th(^  smoke 
meter  gave  164.2  milligrammes  per  hour. 

The  test  on  the  Muri)liy  furnace  wath  Ja(*kson  nut  and 
slack  coal  showed  3.2  per  cent  of  smoke  on  the  half -hourly 
observations  of  the  chimncn,  and  1.1  per  cent  on  the  one- 
minute  observations,  which  numbered  91.  The  smoke 
meter  here  gave  151.4  milligrammes  of  soot  per  hour.  On 
the  Hawley  test,  the  chimney  observations  gave  8.3  per 
cent  and  4  per  cent,  resjiectively;  the  number  of  the  latter 
being  232.  The  smoke  meter  showed  184.1  milligramuies 
per  hour.  There  were  times  when  the  Murphy  stoker  pro- 
duced a  greater  quantity  of  smoke  with  Jackson  coal 
than  the  Hawley  furnace  produced  on  any  occasion  (see 
page  125,  Table  No.  4),  but  for  the  wiiole  period  of  the 
tests  tiie  smoke  meter  showed  that  the  Hawlev  furnace 
made  the  larger  quantity. 

When  using  Bellmore  pea  coal,  the  average  half-hourly 
observations  on  the  ^Murphy  furnace  showed  1.3  per  cent 
of  smoke,  and  the  one-minute  observations,  numbering  in 
all  152,  0.5  per  cent.  The  record  of  the  smoke  meter  w^as 
345  milligrammes  per  hour.  On  the  test  of  the  Hawley 
furnace,  the  chimney  observations  gave  9.6  per  cent  and 
6.9  per  cent,  respectively,  the  latter  covering  169  readings, 
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and  the  smoke  meter  showed  97.9  milligrammes  of  soot  per 
hour. 

It  will  be  noticed  from  the  tables  that  the  volume  of 
the  soot  deposited  on  the  smoke  meter  shows  even  a 
greater  difference  in  favor  of  the  Murphy  furnace  than 
that  indicated  by  the  weight. 

On  the  whole,  it  appears  that  the  Murphy  furnace  op- 
erated with  decidedly  greater  efficiency  in  point  of  smoke 
prevention  than  the  Hawley  furnace,  with  all  of  the  four 
coals  used. 

2.    ECONOMY. 

The  result  of  the  evaporative  test  on  the  Murphy  fur- 
nace using  Pocahontas  coal  was  10.864  pounds  of  water 
from  and  at  212°  evaporated  into  dry  steam  per  pound 
of  dry  coal,  and  that  of  the  Hawley  furnace  was  11.53 
pounds.  Expressed  in  the  cost  of  coal  used  for  one  year's 
run  of  the  pumping  station,  assuming  that  the  whole 
work  is  done  on  this  basis,  and  that  the  total  evapora- 
tion for  the  year  is  125,000,000  pounds  from  and  at  212°, 
the  cost  of  coal  for  the  Murphy  furnace  is  |14,775,  and 
for  the  Hawley  furnace  |1;^,925.  The  difference  in  these 
quantities  is  $850,  in  favor  of  the  Hawley  furnace  per 
year,  or  5.8  per  cent.  If  no  allowance  is  made  for  the  coal 
which  fell  through  the  grates  of  the  Murphy  furnace  the 
difference  in  favor  of  the  Hawley  furnace  is  $15,325  for 
a  year,  or  14  per  cent.  On  the  same  basis  of  cost,  it  ap- 
pears, further,  that  the  Hawley  furnace  gave  the  best  re- 
sults when  using  Pocahontas  coal  of  any  of  the  coals 
tested. 

On  the  tests  of  the  Hocking,  Jackson,  and  Bellmore 
coals,  the  Murphy  furnace  gave  a  higher  evaporative  re- 
sult than  the  Hawley  furnace.  The  economy  shown  in 
favor  of  the  Murphy  furnace  w  as  5.0  per  cent  with  Hock- 
ing coal,  10.5  per  cent  with  Jackson  coal,  and  C  per  cent 
with  Bellmore  coal.    These  percentages  of  economy  cor- 
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respond  to  a  yearly  saving:  on  the  entire  fuel  consiiinp- 
tion  as  above  assumed,  amounting  to  $850,  f  1,787.  and 
f962  respectively.  In  point  of  cost,  however,  none  of 
these  fuels,  whether  burned  in  the  Murphy  furnace  or  in 
the  Hawley  furnace,  gave  tlie  economy  obtained  with  the 
Pocahontas  coal  on  the  Hawlev  test. 

The  summary  of  costs  gciven  in  Table  No.  8  shows  that 
in  the  case  of  the  Murphy  furnace,  the  cheapest  coal  is 
the  Hocking  Slack,  but  this  does  not  take  into  account 
the  element  of  labor  expended  in  firing.  When  the  cost 
of  the  increased  labor  and  the  annovance  which  accom- 
panies  it  are  considered,  it  is  evident  that  the  most  econ- 
omical fuel  for  the  pumping  station  with  the  prices 
quoted,  is  the  I^ocahontas  coal,  whichever  furnace  be 
used. 

It  is  seen,  therefore,  that  for  the  puri>ose  of  the  Water 
Works,  the  Hawley  furnace  gave  a  higher  efficiency  in 
point  of  economy  than  the  ^Fiirphy  furnace. 

3.     CAPACITY. 

The  instructions  given  by  the  Board  to  the  writer  were 
that  no  comparison  of  the  furnaces  should  be  made  on 
a  basis  of  capacity,  but  that  the  tests  should  all  be  run 
with  the  boilers  developing  200  H.  P.  As  the  work  went 
forwai'd.  certain  facts  in  regard  to  cajiacity  were  brought 
out  which  it  falls  within  his  duties  to  report.  These  facts 
do  not  relate  to  comparative  figures  between  the  furnaces, 
but  to  another  matter  entirelv. 

■ 

It  is  admitted  by  all  parties  to  these  crmtracts,  that 
the  furnaces  were  to  be  capable  f^f  developing  at  the 
least  rating  200  H.  P.,  this  being  the  capacity  of  the  boil- 
ers according  to  the  builders'  guarantee.  Xow.  the  tests 
were  to  be  made  with  different  kinds  of  coal  sold  in  the 
market,  and  it  is  evident  that  the  furnaces  were  t(^  ho  of 
the  capacity  stated  with  all  of  the  coals.  The  tests  with 
Hocking  coal  on  both   furnaces  and  with  Jacksrm  and 
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Bellmore  coal  on  the  Hawley  furnace,  developed  the  fact 
that  it  was  only  by  the  utmost  exertion  of  the  firemen, 
Ihat  the  desired  power  was  realized,  and  in  the  case 
of  the  Hawley  furnace  with  Hocking  coal  even  this  could 
not  be  done.  For  reasons  stated  in  this  report, 
under  head  of  "Interpretation  of  Contracts,'-  the  furnaces 
should  have  a  working  capacity  of  at  least  200  H.  P.,  and 
not  a  capacity  of  that  amount  reached  only  forced  condi- 
tions. Consequently  with  at  least  one  of  the  fuels  the 
intention  of  the  contract  failed  to  be  carried  out,  in  the 
case  of  either  furnace. 

4.  Attention  should  be  called  to  the  fact  that  owing  to 
the  low  draft  and  the  consequent  crowding  of  the  fires  to 
secure  the  desired  power,  the  results  of  the  trials  on  the 
Hawley  furnace,  both  as  to  the  prevention  of  smoke  and 
as  to  economy  when  using  the  low  grades  of  coal  (Hock- 
ing, Jackson,  and  Bellmore),  are  not  a  criterion  of  the 
performance  which  would  result  under  more  favorable 
conditions.  When  the  Hawley  furnace  is  operated  with 
insufficient  draft,  as  obtained  in  this  case,  the  main  ob- 
jects to  be  secured  by  the  Hawley  system  are  largely  de- 
feated. It  is  necessary  in  such  a  case  to  resort  to  burning 
a  large  proportion  of  the  coal  on  the  lower  grate,  Avith 
the  result  that  the  furnace  then  approaches  to  the  con- 
ditions of  the  .ordinary  system  of  combustion. 

The  draft  was  sufficient  for  the  satisfactory  burning 
of  Pocahontas  coal  in  the  Hawley  furnace,  and  it  was 
sufficient  in  the  matter  of  economy,  for  the  requirements 
of  the  Murphy  furnace,  on  all  four  coals. 

5.  There  is  no  occasion  for  entering  upon  a  discussion 
of  the  lests  in  their  scientific  and  engineering  aspects,  al- 
though the  records  are  sufficiently  complete  for  any  such 
purpose.  It  may  be  noted  briefly  that  a  study  of  the  fig- 
ures of  "efficiency"  realized,  given  in  Table  No.  6,  and 
those  of  the  heat  balance  in  Table  Xo.  10,  furnishes  a 
satisfactory  verification  of  the  main  features  of  the  evap- 
orative results  w  hich  are  at  issue. 
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Addendum. 

The  writer  received  a  communication  from  the  Hawley 
Furnace  Co.,  dated  June  23,  1897,  making  certain  pro- 
tests im  regard  to  the  tests,  and  it  seems  proper  to  reply 
to  them  in  this  report.    The  protests  were  as  follows: 

"First — ^We  protest  against  the  burning  of  refuse  coal,  that 
was  passed  through  the  grate  bars  into  the  ash  pit  and  later  re- 
moYed  and  put  back  into  the  furnace.  In  making  furnace  tests, 
it  is  supposed  a  fact  that  the  furnace  will  properly  consume  the 
fuel,  without  having  to  take  the  refuse  out  of  the  ashes  and  put 
back  into  the  furnace,  which  requires  additional  labor  and  is 
not  done  by  firemen  in  actual  practice. 

Second — Under  our  contract  each  of  the  furnaces  were  to  be 
In  operation  six  (6)  months  before  tests  were  made.  The  Murphy 
device  was  rebuilt  three  different  times  within  six  (6)  months 
prior  to  tests  and  each  time  entirely  new  grate  bars  were  put 
in  place,  consequently  the  Murphy  furnace  is  not  longer  in  exist- 
ence and  could  not  be  tested  against  the  Hawley  furnace  that 
has  been  in  use  six  (6)  months,  without  one  cent  for  repairs  or 
any  changes  made. 

Third — Our  contract  provides  that  we  furnish  the  Water  De- 
partment ^ith  250  H.  P.  capacity,  which  is  also  stipulated  in  the 
contract  of  our  opponent  and  we  request  that  at  least  one  test 
be  made  using  Pocahontas  coal,  at  250  H.  P.  rating  on  each 
furnace." 

The  first  protest  applies  especially  to  the  test  of  the 
Murphy  furnace  with  Pocahontas  coal,  in  which  about 
10  per  cent  of  the  coal  which  was  fired  fell  through  the 
grates  unburned.  Loss  of  coal  in  this  manner  is  certainly 
an  indication  of  a  defect,  and  in  a  comparison  between 
a  furnace  where  this  occurs,  and  the  Hawley  furnace  in 
which  there  is  no  such  action,  the  matter  must  be  re- 
garded as  of  special  importance.  The  practice  at  the 
pumping  station  has  been  to  remove  this  waste  coal  and 
reflre  it.  It  seems  proper,  therefore,  to  give  credit  for  it 
in  working  out  the  results  of  the  tests,  as  otherwise  they 
will  not  conform  with  the  usage  of  the  station.  It  should 
be  said  that  it  requires  the  expenditure  of  labor  to  save 
this  loss.    Further,  in  the  event  of  equii)ping  the  whole 
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plant  with,  this  type  of  furnace,  together  with  a  system 
of  coal-handling  and  ash-handling  machinery  which  often 
accompanies  automatic  stokers,  much,  if  not  all,  of  this  • 
coal  would  be  carried  awav  with  the  ashes  and  wasted. 
In  recognition  of  these  facts  and  records  showing  the  rel- 
ative economy  of  the  two  furnaces  are  reported  both 
ways.  "SMiether  the  allowance  is  made  for  Ihe  waste  coal 
or  not,  the  result  is  the  same,  that  is,  the  relative  econo- 
my in  either  case  is  favorable  to  the  Hawley  furnace. 

The  second  protest  has  no  bearing  on  the  tests  so  far 
as  the  writer  is  concerned,  but  it  seems  fit  that  he  should 
reply  to  it  so  far  as  to  state  what  changes  have  been 
made  in  the  Murphy  Stoker  since  its  erection,  according 
to  what  he  believes  to  be  reliable  information.  The 
grates  in  use  at  the  time  of  the  tests,  were  the  fourth  set 
that  had  been  applie'd,  having  been  renewed  at  intervals 
of  from  one  to  two  months.  The  writer  was  shown  sam- 
ples of  each  set  that  had  been  removed.  These  were 
somewhat  burned  on  the  upper  edge  but  were  otherwise 
in  good  order.  These  changes  were  made  with  a  view 
to  reducing  the  quantity  of  unburned  coal  which  dropped 
through  and  the  last  change  consisted  mainly  in  cutting 
down  the  width  of  the  air  spaces.  Some  time  after  the  in- 
troduction of  the  furnace  the  clinker  bar  broke  and  it 
was  replaced  by  a  new  one.  After  this  occurrence,  the 
exhaust  steam  supply  was  supplemented  by  attaching  the 
:i-inch  live  steam  pipe. . 

The  third  protest  contains  a  request  which  it  seemed 
unnecessary  to  comply  with,  especially  since  it  was  found 
impossible  to  develop  250  H.  P.  with  any  coal  except  the 
Pocahontas.  In  view  of  this  fact,  there  was  little  reason 
for  making  a  test  at  that  rate  on  the  one  coal  mentioned. 
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Table  No.  4. 

SMOKE  RECORDS.    (One  Minutb  Observations.) 
Murphy  Furnace.        Pocahontas  Coal.        June  27-28,  1897. 


Time. 

Smoke. 

8.80  A.M.. 

0 

8.8t 

0 

8.82 

0 

8.88 

0 

8.84 

0 

8.85 

0 

8.86 

0 

8.87 

0 

8.88 

...0 

8.89 

....0 

8.40 

0 

8.41 

...0 

8.42 

...0 

8.48 

...0 

844 

0 

8.45 

0 

8.46 

...0 

8.47 

...0 

8.48 

.*..o 

8.49 

...0 

8.50 

...0 

8.51 

...0 

8.52 

...0 

8.53 

...0 

8.54 

...0 

8.55 

•  •  .u. Slice. 

8.56 

0 

8.57 

.  ...0 

8.58 

0 

8.59 

...0 

9.00 

...0 

9.01 

.  ...0 Poke. 

9  02 

....0 

9.08 

...0 

9.04 

....0 

9.05 

0                               i 

9.06 

....0                               1 

9.07 

....0                         ; 

9.08 

....0 

909 

....0 

9.10 

....0                                i 

9.11 

...0 

9.12 

..0 

9.18 

...0 

9.14 

.   ..0 

9.15 

•  • 

...0 

Time. 

9.16A 
9.17 
9.18 
9.19 
9.20 
9  21 
9.22 
9.23 
9.24 
9.25 
9.26 
9.27 
9.28 
9  29 
9.30 
9.31 
9.32 
9.33 
9.34 
9.35 
9.36 
9.37 
9.38 
9.39 
9.40 
9.41 
9.42 
9.43 
9.44 
9.45 
9.46 
9.47 
9.48 
9.49 
9.50 
9.51 
9.52 
9.53 
9.54 
9.55 
9.56 
9.57 
9.58 
9.59 
10.00 


M. 


Smoke. 

.0 
.0 
.0 
.0 
0 
.0 
.0.... 


Poke. 


.0 
.0 
.0 
.0 
,0. 


Slice. 


0 

0 

0 

0 

0 

0 

0 

0 

0 

\  •   •   •   •  V 

0 

0 

0. 


Poke. 


...0 
...0 
...0 
...0 
...0 
...0 
...0 
...0 
...0 
...0 
...0 
...0 
...0 
...0 
...0 
...0 
...0. 


Slice. 


0 
0 
0 


During  a  subsequent  period,  smoke  was  observed  only  once,  tliis 
oocurring  after  poking  and  slicing  the  fire.  In  this  case  it  was  simply  a 
trace. 


I . 
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TABLE  NO.  4.-(CoNTiNUBD.) 

SMOKE  RECORDS.    (One  Minute  Okserva ticks.) 

Hawley  Furnace.        Pocahontas  Coal.        June  15-16,  1897. 


3. 
8. 
3. 
3. 
8. 
3. 
8. 
8. 
8. 
3. 
3. 
8. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 


Time.  Smoke. 

12  P. M VL 

13  "  Tr Fire. 

14  *'  Tr 

15  "  VL 

16  "  Tr 

17  "  0 Bar. 

18  "  0 

19  "  Tr Fire. 

20  "  VL 

21  •*  Tr 

22  *'  0 Fire. 

23  '*  VL 

24  ••  Tr 

25  '*  0 

26  "  0 

27  "  0 

28  "  0 

29  •*  0 

30  *'  0 

45  "  Tr Fire. 

46  *'  L 

47  "  VL Fire. 

48  "  L 

49  '*  VL 

50  "  Tr 

51  **  Tr 

52  "  0 

53  *'  0 

54  *'  0 

55  "  0. Fire. 

56  "  Tr 

57  "  VL 

58  *'  L 

59  *'  Tr 

00  •'  VL 

15  "  0 Bar. 

16  *'  0 

17  "  VL Fire. 

18  "  0 

19  ♦'  VL Fire. 

20  "  Tr 

21  "  Tr 

22  "  Tr Fire. 

23  '*  Tr 

24  •'  VL 

25  '*  Tr Fire. 

26  **  L Fire. 

27  **  VL 

28  "  VL 

29  "  Tr 

30  *'  Tr 

49  *'  Tr Fire. 


Time. 

Smoke. 

5.50  P.M L 

5.51     ' 

'    VL 

. .  .Fire. 

5.52     ' 

'    L 

5.53     • 

•    VL 

. .  .Bar, 

5.54     * 

'    VL 

5.55     ' 

'    Tr 

.  .Level. 

5.56     ' 

'    L 

5.57     • 

•    VL 

. .  .Fire. 

5.58     • 

•    ••■••  XTx  •    •    •   •     •    •    • 

. . .  Fire. 

5.59     ' 

'    VL 

6.00     • 

'    L 

7.08     ' 

'    0 

. . .  Fire. 

7.09    * 

•    VL 

7.10     • 

•    Tr 

7.11     * 

♦    0 

. .  .Fire. 

7.12    ' 

•    VL 

7.13     ' 

'    VL 

7.14     ' 

'    Tr 

7.15     • 

•    0 

7.16     * 

*    0 

7.17     • 

*    0 

7.18     ' 

'    0 

...Fire. 

7.19     ♦ 

'    0 

7.20     ' 

'    VL 

7.21     • 

'    0 

7.22     • 

'               0 

. .  .Fire. 

7.23    • 

'    VL 

7.24    ' 

'    Tr 

7.25     ' 

'    0 

7.26     ' 

•    •••••  Vr  •    ••••••      • 

. .  .Fire. 

7.27     ' 

♦   0 

7.28     ' 

•    VL 

7.29    ' 

*    0 

JUNE   16,    A.  M. 

6.10  A. 

M 0 

6.11     • 

♦    0 

6.12     * 

'    0 

6.13     ' 

•    0 

6.14     • 

♦   0 

6.15     ♦ 

'    0 

6.16     • 

*    0 

6.17     ' 

♦    0.. ..:... 

. .  .Fire. 

6  18     ' 

'    VL 

6.19     ' 

•    0 

6.20     ' 

'    0 

6.21     ' 

'    0 

6.22     * 

'    0 

6.23     • 

'    0 

6.24    ♦ 

•   0 

6.25     ' 

•      0 

. . .  Fire. 

6.26     ' 

•   VL 
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TABLE  NO.  4.— (CoMTiNUBD.) 

SMOKE  REC0KD8.    (One-Minutk  Observations.) 

Hawley  Furaace.        Pocahontas  Coal.        June  15-16,  1897. 


Time. 

Smoke. 

Time. 

Smoke. 

6.d7  A.M. . . 

..0 

7.52  A.M 

.  0 

6.28 

•  •  • 

...0 

7.53 

i« 

• . . .  1 

..0 

6.29 

If 

•  •   • 

...0 

7.54 

II 

•  •  •  •  « 

.0 

6.80 

•  • . 

...0 

7.56 

If 

•  •  •  ■  < 

..0 

6.81 

... 

...VL 

7.56 

ft  < 

•   •  •  •  1 

..0 

6.82 

.  • . 

...0 

7.57 

.... 

..0 

6.H8 

• . . 

...0 

7.58 

«i 

•  •  •  •  1 

■    •  \Jm   •  •    •    • 

Fire. 

6.84 

. .  • 

...0 

7.59 

II 

•  •  •  • 

VL 

6.86 

tt 

■ 

...0 

10.54 

•  1 

•  •  •  • 

Tr 

Level. 

6.86 

ti 

. . . 

...0 

10.55 

•  •  •  • 

•  •   X  X  •  •  • 

Fire. 

6.87 

•  • 

...0 

10.56 

K 

•      •      •      • 

..VL 

6.88 

■  «  ■ 

...0 

i  10.57 

•      «      •      • 

..VL 

6.89 

it 

. . . 

...0 

10.58 

•      •       •       • 

..VL 

6.40 

■ . . 

...0 

.  10.59 

II 

.... 

..Tr 

6.41 

ti 

. . . 

...0 Fire.   ;  11.00 

4( 

.... 

,  .Tr.. 

Level. 

6.4S 

. . . 

...0 

11.01 

II 

•    •    «    o 

..Tr 

6.48 

it 

• . . 

. .  .Tr 

'  11.02 

•    •    ■    • 

..0 

6.44 

•  • « 

...0 

'  11.03 

tl 

•    •    ■    « 

..VL 

6.45 

ti 

• . « 

...0 

=  11  04 

ti 

•    •    •    • 

..VL 

6.46 

(1 

. . . 

...0 

11.05 

II 

.... 

Tr 

Bar. 

7.06 

(C 

.  .   . 

...0 

11.06 

II 

•    •   •    • 

•  •  vl«  «  •   •  • 

Fire 

7.07 

1. 

...0 

, 11.07 

<  1 

•    •    ■    • 

.  Tr 

7.08 

ft 

...0 

11.08 

It 

•    •    •    • 

..VL 

7.09 

II 

.  ...0 

•  11.55 

€i 

•    *   •    • 

..0 

7.10 

11 

•    •    1 

...0 

11.50 

i< 

•    •    •    ■ 

..0 

7.11 

.   .  1 

...0 Fire.      11.57 

II 

•    •    •    ■ 

..0 

7.12 

If 

...Tr 

11.68 

II 

•    •    •    • 

..0 

7.18 

1* 

...Tr 

11.59 

ii 

t    •    •    • 

..0 

7.14 

I  4 

....LT 

; 12.00 

i  i 

•    •    • 

..0 

7.41 

f  ( 

.  ...Tr 

12.01  P.M.... 

•   •  Vr  •   •   •   1 

.Bar  «&  Level. 

7.43 

ff 

.    .    ■ 

. . .  .Tr 

12.02 

..0 

7.48 

ft 

...0 

12.03 

•    •  Vr  •    •    •   • 

Fire. 

7.44 

II 

....Tr 

12.04 

..L 

7.45 

f  f 

....Tr 

12.05 

..VL 

7.46 

*l 

•         ■       1 

....0 

12.06 

..VL.Level&Fire. 

7.47 

f  1 

■    . 

0 

12.07 

..VL. 

Fire. 

7.48 

f  f 

•         • 

0 

12.08 

.VL 

7.49 

■         • 

0 

12.09 

..VL 

7.50 

•   « 

0 

12.10 

..Tr 

7.51 

•   • 

. .  •  .u 
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TABLE  NO.  4.— (Continued.) 

SMOKE  RECORDS.    (OneMinutb  Observations.) 

Murphy  Furnace.        Hocking  Slack,        June  23-24,  1897. 


Time.  Smoke. 

5.36  A.M 0 Turn  CB. 

5.37  '•  Tr 

O . Do  .... . . U 

5.39  "  0 

5.40  "  0 

5.41  "  0 

5.42  *'  0 

5.43  "  0 

5.44  "  0 

5.45  "  0 

5.46  ••  0 

5.47  ••  0 Poke. 

5.48  "  0 

6.49  "  Tr 

5.60  "  0 

5.51  "  0 

5.62  **  0 

5.53  ••  0 

5.54  "  0 

5.55  "  0 Poke. 

5.56  ••  0 

5.57  "  0 TurnCB. 

5.58  "  0 

5.69  "  0 

6.00  *'  0 

6.01  •*  0 

6.02  "  0 

6.03  "  0 

6.04  "  0 

6.05  '•  Tr Poke. 

6.06  "  0 

6.07  ••  0 

6.08  "  0 

6.09  '•  0 

6  10  •'  0 

6.11  "  0 

6.12  "  0 

6.13  ••  0 

6.14  •*  0 

6.15  "  Tr Poke. 

6.16  *•  0 TurnCB. 

6.17  "  0 

6.18  ••  0 

6.19  ••  0 

6.20  "  0 

O.wX  ......v.  ..•■.....  L  Oiv(  • 

6.22  "  Tr 

6.23  "  0 

6.24  "  0 

6.25  "  0 

6.26  '♦  0 

6.27  "  0 Poke. 


Time. 

Smoke. 

5.30  P.M 0 

5.31     * 

'    0 

; 

5.82     ' 

*    0 

5.33     * 

'    0... 

Feed, 

5.34     ' 

'    0... 

....Slice  CB. 

5.35     ' 

*    Tr 

5.36     * 

' 0... 

Poke. 

5.37     • 

*    DB 

5.88    • 

•    VL 

5.39    * 

*    VL 

5.40     * 

*   0 

5.41     • 

*    0 

5.42     • 

'   0 

5.43     ' 

*    0 

5.44     * 

'    0 

5.45     ' 

'   0... 

Feed. 

5.46     ' 

•    0 

5.47     * 

'    0 

5,48    * 

*    0 

5.49    * 

'    0 

5.50     ' 

*    0 

5.51     • 

'    0 

5.52     * 

'    0 

5.53     • 

'    0 

5.54    * 

'    0 

1 

5.55     ' 

*    0... 

...Slice  CB.    1 

6.56     • 

t                     rT^ 

Feed.    ■ 

5.57     * 

*    0 

5.58    * 

•    L 

5.59    * 

•   VL 

1 

6.00    ' 

*    Tr 

6.01     ' 

*    0 

6.02     ' 

'    0 

1 

6.03     • 

*    0 

0.04    • 

*    0 

1 

6.05     ' 

*    0 

6.06     * 

*    0 

6.07     ' 

'    0 

6.08    * 

'    0 

6.09    ' 

'    0 

I 

6.10     * 

'    0 

6.11     * 

'    0 

6.12     ' 

•   0 

6.18     ' 

*    0 

6.14    ' 

'  o..,< 

Slice  &  Fire. 

6.15     ' 

*    0 

5.80  A. 

M 0 

5.31     * 

'    0 

5.32     ' 

'    0 

5.88    ' 

•   0 

5.34    * 

'    0 

5.35     * 

•    0 
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TABLE  NO.  4.— (CoNTiNUBD.) 

SMOKE  RECORDS.    (One-Minute  Observations.) 

Murphy  Furnace.         Hocking  Slack.        June  23-24,  1897. 


Time. 

Smoke. 

Time. 

Smoke. 

6.28  A.M... 

...Tr 

6.35  A.M. 

0 

6.29 

...VL 

6.86 

0 

6.80 

...Tr 

6.87 

«««a»VB*aa« 

Poke. 

6.81 

...Tr 

6.88 

..   ..Tr 

6.89 

...0 

6.89 

Tr 

6.88 

...0 

6.40 

0 

6.84 

...0 

Hawley  Furnace. 

Hocking 

;  Slack. 

June  16-17. 

1897. 

Time. 

Smoke. 

Time. 

Smoke. 

4.06  P.M... 

...0 

. . . .  Bar. 

6.11P.M. 
6.12     •*    . 

0 

0 

4.06 

tt 

...VL 

4.07 

it 

..  .M 

6.13 

0 

4.08 

t* 

•  •  «  JJA  ««■••«■ 

...Fire. 

6.14 

0 

4.09 

<( 

. .  .M 

6.15 

0 

4.10 

<« 

. .  .L 

6.16 

0 

Fire. 

4.11 

*t 

...M 

6.17 

0 

4.12 

<« 

...VL 

6.18 

Tr 

4.18 

«« 

..•Yl,j.....< 

Fire. 

6.19 

0 

4.14 

«« 

...Tr 

. .  ..Bar. 

6.20 
6.21 

0 

. . .  Clean  L. 

4.16 

0 

4.16 

(< 

...VL 

.  .Level. 

6.45 

L 

Fire. 

4.17 

<( 

...M 

6.46 

VL 

4.18 

(< 

. .  .L 

6.47 

VL 

4.19 

<< 

...VL 

6.48 

VL 

4.20 

(< 

...Tr 

6.49 

VL... 

Bar. 

4.21 

(( 

...Tr 

6.50 

L 

4.22 

*« 

...0 

6.51 

DB 

4.28 

*t 

...0 

6  52 

DB... 

Fire. 

4.24 

(( 

...0 

6.53 

•    •    •   •    •  XTX  •  •  •  •   • 

Fire. 

4.26 

*< 

...0 

6.54 

DB 

4.26 

t* 

•    •    •  Vr«  •««•••• 

Bar. 

6.55 

M 

4.27 

t€ 

...M 

6.56 

M 

4.28 

«< 

...DB 

..  .Fire. 

6.57 

M 

4.29 

ti 

...DB 

6  58 

•    •    •    •    •  XJm    •    •    •    « 

Fire. 

4.80 

€1 

. .  .m. 

6.59 

L 

6.64 

<« 

...Tr 

7.00 

VL 

6.66 

tt 

...Tr 

7.35  A.M 

VL 

0.66 

<( 

...Tr 

....  Bar. 

7,36 

Tr 

6.67 

t( 

...Tr 

7.37 

Tr 

6.68 

«( 

•    •    a'A^a    •••••! 

Fire. 

7.38 

Tr 

6.69 

II 

•    •    mlJ 

7.39 

0 

6.00 

II 

...M 

7.40 

0 

6.05 

II 

...M 

7.41 

Tr 

6.06 

ti 

...0 

7.42 

0 

6.07 

l« 

...0 

;   7.43 

0 

6.08 

II 

...0 

;   7,44 

0 

6.09 

II 

...0 

:   7.45 

0 

6.10 

tt 

...0 

;   7.46 

0 
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TABLE  NO.  4.— (Continued.) 

SMOKE  RECORDS.    (One-Mindtb  Observations.) 

Ilawley  Furnace,        Hocking  Slack.         June  16-17,  1897. 


Time. 

Smoke. 

Time. 

Smoke. 

7.47  A.M 0 

.  ...Fire. 

9  54  A.M VL 

7.48     * 

'   VL 

9.55     * 

*    VL 

7.49     ' 

»    VL 

9.66     ' 

•    L 

7.50    ' 

'    VL 

9.57     ' 

*    L 

7.51     • 

'    Tr 

9.68     ' 

'    L 

7  52    ' 

•    Tr 

9.59    • 

'    VL 

7.63     ' 

'    0 

10.00    ' 

•    Tr 

7.54    * 

'    0 

...  .Fire. 

11.35     ' 

•  •  •  •  •  •  XJ  •  •  •  •  •     •  •  •  •J.Jt^Vtrl* 

7.55     ' 

'    VL 

11.36     ' 

'    L 

7.66    * 

*    VL 

11.37     ' 

*    L 

7.57     • 

•    VL 

11.38     • 

'    L Bnr. 

7.58     ' 

'    Tr 

11.39     ' 

'    VL 

7.59    • 

'    Tr 

11.40     * 

*    DB 

8.00    ' 

'    0 

11.41     ' 

•    DB 

8.08     • 

'    VL 

Fire. 

11.42     * 

'    L 

8  09     ' 

'    VL 

11.43     ' 

■     •••••    'X^  •••      ■        ■•••••X.l&Wa 

8.10     * 

'    VL 

11.44     ' 

'   VL 

8.11     ' 

'    VL 

11.45     ' 

•    VL 

8.12     • 

•    Tr 

11.46     • 

'    VL 

8.13     • 

*    Tr 

11.47     ' 

'    Tr 

8.14     ' 

Tr 

. . .  Slice. 

11.48     • 

•    L 

8.15     ' 

•    0 

11.49     * 

'    L 

8.16     ' 

'    0 

11.50     ' 

'    M 

8.17     * 

•    0 

11.51     ' 

'    L 

8.18     ' 

•    0 

11.52     ' 

*    VL Fire. 

8.48    ' 

'    0 

11.53     ' 

'    VL 

8.49    ' 

•    0 

12.36     ' 

•    Tr 

8.50     • 

'    0 

. .  .Slice. 

12.37     ' 

'    Tr 

8.51     • 

♦    VL 

12.38    * 

'    Tr 

8.52    ' 

*    D 

12.39     * 

'    Tr" 

8.53     • 

•    M 

12.40     • 

•     •     •     ••     •"•     •     •     •••     ••     •     •     afllx.* 

8.54     • 

'    DB 

12.41     ' 

*    0  ..  ..Level  &  C. 

8.55     * 

'    L 

12.42     * 

•    0 

8.56     ' 

'    VL 

Fire. 

12.43     • 

'    Tr 

8.57     ' 

'    VL 

12.44    ' 

'    Tr 

8.58     ' 

'    L 

12.45     ' 

'    0 

8.59    ' 

'    VL 

12.46     ' 

'    0 Bar. 

9.00     ' 

•    VL 

12.47     • 

•    «••••    Xla*«*a»«»«BJL    11  W* 

9.50    ' 

•    M 

12.48     * 

'    VL 

9.51     ' 

*    L 

12.49     ' 

'    Tr 

9.52     ' 

•••••• J^a    ■••••• 

Fire. 

12.50    * 

*    Tr 

9,53     ' 

'    VL 

12,51     • 

*    Tr 

BOABD  OF  IVATEK  COMMiaBIOHERS. 

TABLE  NO.  4.— (CoMTiiroK*.) 

SMOKE  UEC0RD8.    <Oiie-Hihxitb  OBeEBTi.TiO!is.) 

Hurpby  Furnace.       JackttuD  Coal.       Jua<>  2S-27.  1897. 


Tlm«. 

BDI<»k« 

6.10  P 

U VL 

9.11 

*   VL 

6.14 

*  Tr 

8.15 

'   Tr 

'   Tr 

8.17 

'   Tr 

8.18 

■   0 

«1» 

0 

8.S8 

Tr 

6.28 

Tr 

6.24 

..:  ..Tr 

6.25 

0 

6.20 

0 

e.B7 

0 

6.28 

VL 

8.81    • 

VL 

6.82 

VL 

6.88 

VL 

8.84 

Tr 

6.8S 

VL 

6.86 

Tr 

0 

6.88 

0 

8.40 

Tr 

8.41 

Tr 

6.44 

Tr 

6.40 

Tr 

6.46 

6.47 

Tr 

8.48 

0 

6.49 

'   0 

'   0 

0.61 

'    0 

6.  OS 

0 

8.08 

0 

0 

8.00 

Tr 

Tfacabure  record  viae  tiik«ii  at  a  lime  wlien  the  Are  niia  in  a  very 
Iftvorable  coDditioD,  tiie  pi'riud  of  most  smoke  bein>;  iit  night  ivtien  It 
VitB  ImpoBsible  to  take  oQemiuiite  obBervatioiu.  A  period  of  one  hour 
taken  on  a  preliminary  It'St  when  the  chimney  wag  showing  the  most 
amokegave  an  average  of  10. H'  on  the  arbitrary  basU  uiBumed. 


132 


FORTY-SIXTH    ANNUAL   REPORT  OF  THE 


TABLE  NO.  4  —(Continued.) 

SMOKE  RECORDS.    (One-Minute  Observations) 

Hawley  Furnace.        Jackson  Coal.        June  17-18,  1897. 


Time. 


Smoke. 


Time. 


Smoke. 


7.20  P.M 0 

Fire. 

6.23  A.M 0 

7.23     • 

•    U 

6.24    • 

•    L 

7.24     ' 

•    0 

Fire. 

6.25     * 

•    M 

7.25     • 

•   0 

6.26     • 

'    DB.. 

Fire. 

7.26     ' 

•    0 

Bar. 

6.27     • 

•    DB 

7.27     ' 

'    0 

.  .Level  L. 

6.28     • 

•    MB 

7.28     * 

•   •••••  A^K  •  •   •   •  t 

Fire. 

6  29     • 

'    MB 

7.29     • 

'    M 

6.30     • 

•    L 

7.ao   • 

•    L 

6.31     • 

'    VL.. 

Fire. 

7.31     * 

•    L 

Fire. 

6.32    ' 

•    L 

7.32     ' 

'    L 

6.33     ' 

'    M 

7.33    ♦ 

•  •••••  xj«  •  •  •  •  • 

..   ..Fire. 

6.34     ' 

•    M 

7.34     • 

*   VL 

6.35     • 

'    L 

7.35    * 

•   VL 

;    6.36     • 

'    L 

7.36     • 

•   VL 

6.37     • 

'    L 

7.37     ' 

•    VL.... 

Fire, 

6.38     • 

•    VL 

7.38    • 

'    Tr 

6.39     * 

•    VL 

7.39     • 

•    Tr 

6.40     ' 

•    VL.. 

Fire. 

7.40    ' 

*              Tr 

Fire. 

6.41     ' 

'    L 

7.41     • 

•    Tr 

6.42    • 

'    VL 

7.42     • 

*    0 

6.43     • 

•    VL 

7.43     ' 

*    0 

6.44     • 

*    Tr 

7.44    • 

'    0 

1    6  45     ' 
6.46     • 

•    0 

'    0 

June  18. 

6.47     • 

'    0 

5.56  A. 

M L 

6.48     • 

'    0 

5.57     ' 

•   VL 

6.49     • 

'    0 

6.68    ' 

'   VL 

6.50    ' 

•    0.... 

Fire. 

5.59     ' 

*   VL 

6  51     » 

•    0..     . 

Bar. 

6.00     • 

'    VL 

6.52     • 

'    L 

6.01     * 

•    VL 

;    6.63     ' 

•  •••••  IjX  •  •  • 

Fire. 

6.02     • 

•    Tr 

6.54     • 

*    DB 

6.03     ' 

*               Tr 

6.55     ' 

*    DB 

6.04     * 

'    Tr 

6.56     ' 

•    VL 

6.05     ' 

'    Tr 

8.01     ' 

•    0 

6  06     * 

'    0 

8.02     ' 

'    0 

6.07     • 

'    0 

Fire. 

8.03     ' 

*    Tr 

6.08     • 

•    VL 

8.04     • 

'    Tr 

6.09     • 

•    VL 

8.05     • 

'    0 

6.10     • 

•    VL 

8.06     • 

•    •••••!/•••• 

. .  . .  Slice  L. 

6.11     • 

'    Tr 

8.07     ' 

'    Tr 

6.12     * 

*    0 

8.08     ' 

•    •••••^X«aa 

..Fire  little. 

6.13     ' 

'    0 

8.09     ' 

*    0 

6.14     ' 

'    0 

'   8.10    • 

'    Tr... 

....  Slice  L. 

6.15     • 

•    0 

8.11     • 

•    0 

6.16     ' 

'    0 

8.12     ' 

'    0 

6.17     ' 

*    0 

8.13    * 

•  •••••  \j  •  •  •  • 

....Slice  U. 

6.18     * 

'   0 

8.14     ' 

*    0.... 

Fire. 

6.19     ' 

'    0 

8.15     • 

•    M 

6.20     ' 

'   0 

8.16     ' 

•    M 

6.21     * 

'    0 

8.17     ' 

'    L 

6.22     * 

•   0 

8.18     • 

•    L 
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TABLE  ^O.  4.— (Continued.) 

SMOKE  RECORDS.    (OneMindtb  Observations.) 

Hawley  Furnace.         JackKon  Coal.         June  17-18,  1897. 


Time. 
8.19  A 
8.80 

8.81 

B.22 

8.28 

8.24 

8.96 

826 

8.27 

8.28 

8.29 

8.80 

8.81 

8.82 

8.88 

8.84 

8.85 

8.86 

8.87 

8.88 

8.89 

8.40 

8.41 

8.42 

8.48 

8.44 

8.46 

8.46 

8.47 

8.48 

8.49 

8.60 

8.61 

8.62 

8.68 

8.64 

8.66 

8.56 

8.67 

8.68 

8.69 

9.00 
10.21 
10.22 
10.28 
10.24 
10.26 
10.26 
10.27 
10.28 
10.29 
10.80 


M. 


Smoke. 

.Tr 

.L.  .. 

.Tt 

.Tr 

.0 

.0 

.0.... 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.L.... 
.L 
.M 
L 

.VL 
.VL 
.Tr 
.0 


Fire. 


Fire. 


Fire. 


.  Slice  I., 
Slice  U. 
....Fin*. 


Fire 


.  .  .  •  *  .  w 

0 

0 


0 

....0. 


Fire. 


.0 
.0 
.0 
.0 
.0 
.0. 


.0  . 
.Tr.. 
.0 

ML 
Tr 
Tr 
.0 
.0 
.0 
VL 
VL 
.L 
L 
,L 
VL 
.VL 
VL 
.Tr 
.Tr 


...Fire. 
Slice  U. 
....Fire. 


Time. 

10.31  A. 

10.82 

10.33 

10.34 

10.35 

10.36 

10.37 

10.38 

10.39 

10.40 

10.41 

10.42 

10.48 

10.44 

10.45 

10.46 

10.47 

10.48 

10.49 

10.50 

10.51 

10.53 

10.53 

10.54 

10.55 

10.56 
10.57 
10.58 
10.59 
11.00 
11.01 
11.02 
11.03 
11.04 
11.05 
11.06 
11.07 
11.08 
11  09 
11.10 
11.11 
11.12 
11.13 
11.14 
11.15 
11.16 
11.17 
11.18 
11.19 
11.20 

3.08  P. 

3.09  ' 


M 


Smoke. 

.Tr 

.Tr 

.Tr 

.0 

.0 


•     •••••   M^m 


.M 

.L 

.L 

.VL. 

.VL 

Tr 

Tr 

,0 

.0 

0 

.Tr. 

.0 

.0 


Slice  U. 
Fire. 


Fire. 


Fire. 


•  •••••   V*     •••••! 

•  ••     ••     mXj  •     9    •    m     •     • 


.  Slice  L. 
Fire. 


.0 
.0 
.0 
.0 
.0 
.0. 


Bar. 


L 

L 

L 

VL 

.0... 


.0 
0. 
,0. 


.Fire. 
.  Fire. 

Fire. 
Fire. 


M. 


.0 

.Tr 

.Tr. 

.Tr 

.Tr. 

.Tr 

.Tr 

.0 

.0 

.0. .. 

.0.  . 

.VL. 

.L.. 

.L 

.VL 

.0... 

.0... 


Level. 
..Fire. 


.Slice  L. 

....Bar. 

....Fire. 

. . .  .Fire. 


Fire. 
.  Fire. 
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TABLE  NO.  4.— (Continued.) 
SMOKE  RECORDS.    (Onb-Minute  Obsebyations.) 
Hawley  Furnace  Jackson  Coal.         June  17-18,  1897. 


Time. 

Smoke. 

Time. 

Smoke. 

3.10 

'    0 

3.24 

....M 

3.11 

0 

Fire. 

3.25 

.  .  .  .Li 

3.12 

Tr 

3.26 

....VL 

. . .  .Fire. 

3.13 

'    Tr 

3.27 

....VL 

Fire. 

3.14 

'    Tr 

3.28 

. . .  .Tr 

3.15 

'    Tr 

3.29 

.  ...Tr 

3.16 

'    Tr 

3.30 

....Tr 

3.17 

'    Tr 

3.31 

•  •  •  •  "•  •••••• 

Fire. 

3.18 

'    0 

3.32 

....0 

3.19 

'   0 

3.33 

....0 

3.20 

•    •    •    •    •    •\/*  •    •    •   «    • 

Bar. 

3.34 

•    •    •    •  v*  ••••••• 

. . .  .Bar. 

3.21 

•     •••••  aJA.  •••••• 

..Slice  L. 

3.35 

.  ...Tr 

.  .  .Fire. 

3.22 

•    •••••  A^m  •    •    •    •   • 

Fire. 

3.36 

...  M 

3.23 

'   L 

3.37 

... .  .L 

Table  No.  i.— (Continued.) 

SMOKE  RECORDS.    (One-Minute  Observations.) 
Murphy  Furnace.        Bellmore  Coal.        June  24-25,  1897. 


Time. 

5.87  P 

5.38 

5.39 

5.40 

5.41 

5.42 

5.43 

5.44 

5.45 

5.46 

5.47 

5.48 

5.49 

5.50 

5.51 

5.52 

5.53 

5.54 

5.55 

5.56 

5.67 

5.58 

5.59 

6.00 

6.01 

6.02 

6.03 

6.04 

6.05 


M 


Smoke 
.0 


"    0 

1 

.1             fp. 

•    •••••XAa»»« 

. .  .Turn  C.    • 

*'    Tr 

1 

*'    0 

.  .Slice  C. 

*•    Tr.... 

Poke,    i 

"    VL 

1 

1 

"   L 

1 
1 

*'    Tr 

"    0 

'*   0 

1 

**    0 

1 

*'   0 

1 

*•    .   ,...0 

"  u 

"    Tr 

1 

i 

"    0 

1 

"    Tr 

'■■ 

•'    0 

', 

•     •••••  w   •     •    •    •     • 

...TurnC. 

**    0 

r 

"    0 

"    Tr 

•*    Tr 

1 

"    0 

. . .  Slice  C.    ■■ 

*'   VL 

1 

*•   VL 

: 

*'   VL 

"   VL 

' 

Time .  Smoke. 

6.06  P.M Tr 

6.07  *•  Tr 

6.08  **  VL Poke. 

6.09  "  Tr 

6.10  *•  L 

6.11  "  0 

6.12  "  0 

6.13  "  0 Poke. 

6.14  '•  VL 

6.15  "  0 

6.16  •'  0 

6.17  *'  0 

6.18  •*  .0 

6.19  "  0 

6.20  '*  0 

6.21  '♦  0 

6.22  "  0 

6.23  *'  0 

6.24  "  0 

6.25  " 0 

6.26  *'  0...  TurnC  poke. 

6.27  "  0 

6.28  "  Tr 

6.29  *'  Tr 

6.30  "  0 

6.38  "  0 

7.53  *'  0 

7.54  "  0 Slice  C. 

7.55  "  Tr 
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Irr' 

■ 
* 

TABLE  NO.  1.— (CoNToruBD.) 

1 

SMOKE  RECORDS— (Okb-Minutb  Observations.) 

^ 

* 

Hawley 

Furnace. 

Bellmore  Coal.        June  24-26,  1897. 

b  ■ 
.1 

TiDM. 

Smoke. 

Time.                Smoke. 

k. 

.   7.56P.M.... 

..0 

6.07A.M 0 

7.57    "   .... 

..0 

6.08     ' 

•    Tr 

'i ' 

7.58    ••  .... 

.  0 

6.09     * 

*    0 

7.59    "   .... 

..0 

6.10    • 

'   0 

- 

8.00    "   .... 

..0 

.Turn  C. 

6.11     ' 

•    0 

i 

8.01    ••   .... 

.  0 

6.12     ' 

'    0 

i_ 

8  08    •*   .... 

..0 

Poke. 

6.13     ' 

•    0 

9 

8.08    "   .... 

..0 

6  14     ' 

'    0 

8.04    "   .... 

..0 

6.16     * 

'    0 

9  V 

8.05    **  .... 

..0 

6.16     • 

'    0 

•' 

8.06    "  .... 

..0 

6.17     • 

*    0 

1 

8.07    "    .... 

..0 

6.18    * 

•   0 

8.08    "   .... 

..0 

6.19    • 

'    0 

- 

8.09    'i   .... 

..0 

6.20    ' 

*    0 

■ 

8.10    •'   .... 

..0 

6.21     • 

•   0 

8.11    *'  .... 

..0 

6.22     ' 

*    0 

8.12    "   .... 

••Va        •••• 

.  .TurnC. 

6.23     • 

•    ■        •  •    •  v 

8.18    **   .... 

..0 

6.24    ' 

'    0 

■ 

8.14    *•  .... 

..0 

6.25     • 

'    0 

8.16    "   .... 

..0 

6.26     ' 

*    0 

8.16    **   .... 

..0 

6.27     * 

'    0 

8.17    "   .... 

..0 

6.28    ' 

•    0 

8.18    •*   .... 

..0 

6.29     • 

*    0 

8.19    **   .... 

..0 

6.30     ' 

'   0 

8.90    "   .... 

..0 

6.81     • 

'   0 

8.21    *'   .... 

..0 

6  32     * 

*    0 Poke. 

8.22    "   .... 

..0 

6.33     • 

'     0 

5.50  A.M.... 

..0 

6.34     • 

'    0 

5.61    *'   .... 

..0 

6  35     ' 

•    0 

5.62    *'   .... 

..0 

6.36    ' 

*    0 Poke. 

5.58    **   .... 

..0 

6.37     ' 

'    0 

5.54    **    .... 

.0 

6.38     ' 

*    0 

5.55    "   .... 

..0 

.  .TurnC. 

6  39     ' 

'    0 

5.56    "   .... 

..0 

6.40     • 

'    0 

« 

5.57    '*^  .... 

..0 

6.41     * 

*    0 

5.58    "   .... 

..0 

6.42     * 

•   0 

5.59    '*    .... 

..0 

6.43     ' 

'    0 

6.00    "   .... 

..0 

.Turn  C. 

6.44    * 

•    0 

6.01    *•   .... 

..0 

Slice. 

6.45     • 

•    0 TurnC. 

6.02    "   .... 

.  .Tr 

6.46     • 

'    0 

6.08    "   .... 

..Tr 

6.47     * 

•    0 

6.04    **   .... 

..0 

6.48     * 

•   0 

6.05    •*   .... 

..0 

6.49     ' 

'    0 

6.06    "   .... 

..0 

Poke. 

6.50     • 

•    0 
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TABLE  NO.  1.— (Continued.) 

SMOKE  RECORDS.    (One-Minute  Obsebvatigns) 

Hawley  Furnace.        Bellmore  Coal.        June  18-19,  1897. 


Time.  Smoke. 

5.40  P.M 0 

5.41  ♦'    0 

5.42  "    0 

5.43  ••    0 

6.44  *'    0 

5.45  ••    0 

5.46  •'    Tr Clean. 

5.47  **    Tr Lower. 

5.48  •*   Tr Bar. 

5.49  •'   M 

5.50  *•    VL 

6.51  **   M 

5.52  "    L 

5.53  '*    L 

5.54  ••    VL 

b.65  '•    VL 

5.56  "    L 

o .  57  Li*  .•••«.•  Olean  ij. 

5.58  •'    VL 

5.59  *'    VL 

6.00  **    VL 

6.01  "    VL Fire. 

6.02  "    M 

o .  \)o Ju.  ••••«•....  i5ar. 

6.04  •'    DB 

6.05  "    DB 

6.06  *' DB 

6.07  *   M 

6.08  ••    M 

6.09  **    M 

6.10  ••    DB 

6.11  "    M 

6.12  •*    L 

6.13  "    L 

6.14  **   L 

6.15  "    .L 

6.16  ••    L 

6.17  '*    VL 

6.18  ''    VL 

6.19  *'    VL 

6.20  •♦    VL 

6.21  ••   VL 

6.22  '*    Tr 

6.23  *'    Tr 

6.24  "   Tr 

6.25  •*    0 

6.26  *'   0 Bar. 

6.27  '•    0 

6.28  "   0 Level. 

6.29  *'    0 Fire 

6.30  ••    L 

6.31  "   M 


Time.                 Smoke. 
P.M DB 

'  DB Fire. 

*•  B 

DB 

*'  M 

"  M 

"  L 

"  L 

"  0 

A.M L 

;•  L 

••  VL 

"  MB Fire, 

'*  MB 

•'  L 

"  L 

"  L 

"  VL 

"  VL 

"  VL 

"  Tr 

'•  Tr 

'*  0 

'•  0 

•*  0 

*'  0 

**  0 

•'  0 

••  : 0 

"  0 

"  0 

•*  0 

'•  0 

"  0 Slice  L. 

"  0 

•*  0 

"  0 

"  0 

"  0 Clean  L. 

•*  Tr 

"  Tr BarU. 

"  VL Fire. 

"  Tr 

•*  M 

"  L 

*'  VL Fire. 

•*  Tr 

**  Tr 

"  Tr 

"  Tr 

"  Tr 


6.32 

6.33 

6.34 

6.35 

6.36 

6.37 

6.88 

6.39 

6.40 

7.01 

7.02 

7.03 

7.04 

7.05 

7.06 

7.07 

7.08 

7.09 

8.00 

8.01 

8.02 

8.03 

8.04 

8.05 

8.06 

8.07 

8.08 

8.09 

8.10 

8.11 

8.12 

8.13 

8.14 

8.15 

8.16 

8.17 

8.18 

8.19 
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TABLE  NO.  l.—iCowTiNUED.) 

SMOKE  RECORDS.    (One-Minutb  Observations) 

Murphy  Furnace.        Bellmore  Coal.         June  24-35,  1896. 


Time.  Smoke. 

8.34  A.M Tr 

8.85  '•  Tr 

8.36  *'  0 

8.87  "  0 

8.88  '  D Clean  2. 

8.89  '*  0 Half  of. 

8.40  •*  0 Lower 

8.41  "  0 

8.42  "  0 BarU. 

8.48  "  VL Fire. 

8.44  **  M 

8.46  •;  M 

o .  V*  ....••  Ju.  ..••......J;  ire  • 

8.47  "  M 

8.48  •*  L 

8.49  *'  L 

8.50  **  . .     .  L 

2!06  P.m!  y/.y.O Clean L. 

2.06  *'  VL 

2.07  **  VL 

2.08  '*  Tr 

2.09  '•  Tr 

2.10  **  Tr Bar. 

2.11  *•  L 

2.12  *'  M 

2.18  ••  VL Fire. 

2.14  **  M 

2.16  '*  M 

2.16  "  M 

2.17  •*  L 

2.18  '*  VL 

2.19  ** 0 

2.20  ••  0 

2.21  "  Tr Bar. 


Time. 

Smoke. 

2.22  P.M Tr Fire. 

2.23     • 

*                 M                       Firp 

2.24     • 

•   M 

2.26     ' 

•    L 

2.26     • 

'    VL Fire. 

2.27     • 

♦   M 

2.28     ' 

•    VL 

2.29     ♦ 

•    Tr Fire. 

4.06     • 

•    VL Bar. 

4.07     ' 

'    VL Level  L. 

4.08    ' 

•    VL 

4.09    • 

•    VL Fire, 

4.10    • 

'    VL Fire. 

4.11     ♦ 

•    DB 

4.12    * 

•    M 

4.13    • 

......  JU, ....   ...... J?  iFc. 

4.14     • 

......  jTi  ...........fi  rc  • 

4.15     * 

•    M 

4.16     • 

•    M 

4.17     • 

•  •••*•  J^«  ••••••••••fl  tC  • 

4.18    • 

'    VL 

4.19    • 

'    VL 

4.20    • 

'    VL 

4  21     • 

•    Tr 

4.22     * 

•    Tr 

4.23     ' 

'    0 

4.24     • 

•    0 Bar. 

4.25     • 

•                0                        Fire 

•     •     •     •     •     aVa    ••••••••••X     IXWa 

4.26     * 

'    0 

4.27     ' 

'    L 

4.28    * 

*    VL Bar. 

4  29     • 

*    VL Fire. 

4.80     • 

• 0 
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Table  No.  6. 

DATA  AND  RESULTS  OF  EVAPORATIVE  TESTS  AT 

DETROIT  WATER  WORKS. 

Kind  of  coal Pocahontas.  (Run  of  Mine) 

Furnace Murphy.        Hawley. 

Date 1897.  June  27-28.   June  15-16. 

Duration  (total  water  fed  -r-  hourly  rate  while 

fires  were  in  normal  condition) hrs.  24 . 9  23 . 9 

OBSERVATIONS  (AVERAGES.) 

1.  Average  steam  pressure  (gauge   reading 

corrected) lbs.         64.4  64.4 

2.  Force    of    draft    between    damper    and 

boiler in.  0.2  0.16 

3.  Temperature  of  feed  water deg.  119.3  124.7 

4.  Temperature  of  escaping  gases deg.  509.  462. 

5.  Temperature  of  external  air  (signal  ser- 
vice 8  A.  M.) deg.  63.  73. 

6.  Moisture  in  steam per  cent.  0.3  0.56 

7.  Revolutions    of    Stoker   shaft   per    hour 

(Murphy) 11.8  

TOTAL  FUEL. 

8.  Wood  used  in  lighting  fire lbs.  50 .  200 . 

9.  Coal  as  fired lbs.        *15,536  14,264 

10.  Moisture  in  coal  (surface  moisture)  per  cent.  1.32  1.97 

11.  Total  dry  coal  consumed  (including  wood 

equivalent) lbs.  15,354         14,063 

12.  Total  ash  and  refuse lbs.  1,071  1,099 

13.  Percentage    of    ash    and    refuse   in    dry 

coal ' percent.  7.0  7.8 

14.  Calorific  value,  by  oxygen  calorimeter  per 

lb.,  dry  coal B.  T.  U 14,289 

15.  Calorific  value,  by  oxygen  calorimeter  per 

lb.,  combustible B.  T.  U.  15,172 

FUEL  PER  HOUR. 

16.  Dry  coal  consumed  per  hour lbs.        616.6  588.4 

17.  Dry  coal  per  sq.  ft.  of  grate  per  hour: 

(Upper  Hawley) lbs.  15.28 

(Both  Hawley) lbs.  14.68  7.31 

*After  deducting  1471  lbs.  which  fell  through  grates. 

TOTAL  WATER. 

18.  Total  water  fed  to  boiler lbs.        150,469        145,384 

19.  Deduction    for    Stoker    engine    and    jet 

(Murphy) lbs.  2,080  
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TABLE  NO.  6.— (Continued.) 

Kind  of  coal Pocahontas.  (Run  of  Mine) 

Furnace Murphy.        Hawley. 

20.  Net  water  fed  to  boiler lbs.        148 ,  389        1 45 ,  884 

21.  Net  water  evaporated,  corrected  for  qual- 
ity of  steam lbs.        147,944        144,540 

22.  Equivalent    water   evaporated   into    dry 

steam  from  and  at  212  degrees lbs.        166,793        162, 160 

WATER  PER  HOUR  AND  HORSE  POWER. 

23.  Net  water  evaporated  per  hour  into  dry 

steam lbs.  5,957.9        6,069.4 

24.  Equivalent  evaporation  per  hour  from  and 

at  212  degrees lbs.  6,714.5        6,784.9 

25.  Equivalent  evaporation  per  hour  per  sq. 

ft.  of  water  heating  surface lbs.  2.9  2.8 

26.  Horse  power  on  basis  of  34^  lbs.  per  hour 

and  at  212  degrees H.  P.  194.6  196.8 

ECONOMIC  RESULTS. 

27.  Water  evaporated  into  dry  steam  per  lb. 

of  dry  coal lbs.  9.636  10.278 

28.  Equivalent  evaporation  from  and  at  212 

degrees  per  pound  of  dry  coal lbs.  10 .  864  1 1 .  530 

29.  Equivalent  evaporation  from  and  at  212 

degrees  per  pound  of  combustible lbs.  11 .681  12 .  505 

30.  Efficiency   based    on  combustible  (or  effi- 
ciency of  boiler) percent.  74.3  79.6 

31.  Efficiency  based  on  coal  (or  efficiency  of 

boiler  and  furnace) percent.  73.4  77.9 

32.  Cost  of  fuel  used  in  evaporating  1000  lbs. 

of  water  from  and  at  212  degrees cents  11 .  82  11.14 

33.  Cost  of  fuel  used  for  one  year's  run  of 

pumping  station dollars       j  14,775        .  13,925 

(125,000,000  lbs.  from  and  at  212  degrees)  **  (  16,250 

SMOKE  RECORD. 

84.     Average  percentage  of  smoke  from  half 

hourly  observations  of  chimney ....  per  cent.  0 .  2.1 

35.     Weight  of  soot  shown  by  smoke  meter  per 

hour mgs.  12.1  48  8 

**Including  that  of  coal  lost  through  grates. 
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TABLE  NO.  6.— (Continued.) 

Kind  of  coal Hocking.  Slack. 

Furnace Murphy.  Hawley. 

Date 1897.  June  23-24.  June  16-17. 

Duration  (total  water  fed  h-  hourly  rate  while 

fires  were  in  normal  condition) hrs.          22 . 2  24 . 4 

OBSEKYATIONS  (AVERAGES.) 

1.  Average  steam  pressure  (gauge  reading 

corrected) lbs.  63.9  64. 

2.  Force    of    draft    between    damper    and 
boiler in. 

3.  Temperature  of  feed  water deg. 

4.  Temperature  of  escaping  gases deg. 

5.  Temperature  of  external  air  (signal  service 
8  A.  M.) deg. 

6.  Moisture  in  steam per  cent. 

7.  Revolutions    of    Stoker  shaft    per    hour 
(Murphy) 

TOTAL  FUEL. 

8.  Wood  used  in  lighting  fire lbs. 

9.  (Joal  as  fired lbs. 

10.  Moisture  in  coal  (surface  naoisture)  per  cent . 

11.  Total  dry  coal  consumed  (including  wood 
equivalent) lbs. 

12.  Total  ash  and  refuse lbs. 

13.  Percentage    of    ash    and   refuse   in    dry 
coal per  cent. 

14.  Calorific  value,  by  oxygen  calorimeter  per 

15.  Calorific  value,  by  oxygen  calorimeter  per 
,  lb.,  combustible B,  T.  U. 

FUEL  PER  HOUR. 

16.  Dry  coal  consumed  per  hour lbs. 

17.  Dry  coal  per  sq.  ft.  of  grate  per  hour: 

(Upper  Hawley) ; lbs. 

(Both  Hawley) lbs. 

TOTAL   WATER. 

18.  Total  water  fed  to  boiler lbs.        138,321        145,621 

19.  Deduction    for    Stoker    engine    and    jet 
(Murphy)  lbs.  2,237 

20.  Net  water  fed  to  boiler lbs.        136,084        145,621 

21.  Net  water  evaporated,  corrected  for  qual- 
ity of  steam lbs.        135,524        144,751 

22.  Equivalent    water    evaporated    into    dry 
steam  from  and  at  212  degrees lbs.        152,150        162,350 


0.26 
123.7 
495. 

0.28 
124.9 
468. 

68. 
0.41 

66. 
0.6 

14.2 

93. 

19,428 
5.2 

300. 
21,873 
5.2 

18,455 
3,004 

20,856 
3,325 

16.3 

15.9 

11,083 

12,814 

831.3 

854.8 

19.79 

22.20 
10.62 
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TABLE  NO.  6.— (Continued.) 

Kind  of  coal Hocking.  Slack. 

Furnace Murphy.       Hawley . 

WATER  PER  HOUR  AND  HORSE  POWER. 

23.  Net  water  evaporated  per  hour  into  dry 

steam lbs.  6,104.7        5,939.1 

24.  Equivalent  evaporation  per  hour  from  and 

at  212  degrees lbs.  6,853.6        6,660.1 

25.  Equivalent  evaporation  per  hour  per  sq. 

ft.  of  water  heating  surface lbs.  3.0  2.8 

26.  Horse  power  on  basis  of  34^  lbs.  per  hour 

from  and  at  212  degrees H.  P.  198.6  193.0 

ECONOMIC  RESULTS. 

27.  Water  evaporated  into  dry  steam  per  lb. 

of  dry  coal lbs.  7,343  6,941 

28.  Equivalent  evaporation  from  and  at  212 

degrees  per  pound  of  dry  coal lbs.  8,243  7,783 

29.  Equivalent  evaporation  from  and  at  212 

degrees  per  pound  of  combustible lbs.  9,848  9,255 

30.  Efficiency  based  on  combustible  (or  effi- 
ciency of  boiler) percent.  74.2  69.8 

31.  Efficiency  based  on  coal  (or  efficiency  of 

boiler  and  furnace) per  cent.  71 .8  67.8 

32.  Cost  of  fuel  used  in  evaporating  1000  lbs. 

of  water  from  and  at  212  degrees cents  11 .52  12.20 

33.  Cost  of  fuel  used  for  one  year's  run  of 

pumping  station dollars         14,400  15,250 

SMOKE  RECORD. 

34.  Average  percentage  of  smoke  from  half- 
hourly  observations  of  chimney. . . .  per  cent.  3.3  7.2 

35.  Weight  of  soot  shown  by  smoke  meter  per 

hour mgs.  9.3  164 . 2 


p. 
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TABLE  NO.  6.— (Continued.) 

Kind  of  coal Jackson  Nut  and  Slack. 

Furnace Murphy.         Haw  ley. 

Date 1897.    June  26-27.    June  17-18. 

Duration  (total  water  fed  -r-  hourly  rate  while 

fires  were  in  normal  condition) hrs.  23 . 0  24 . 9 

OBSBBVATIONS  (AVERAGES.) 

1.  Average  steam   pressure  (gauge  reading 

corrected) lbs.  64.  64.3 

2.  Force    of    draft   between     damper    and 
boiler in. 

3.  Temperature  of  feed  water deg, 

4.  Temperature  of  escaping  gases.   deg. 

6.    Temperature  of  external  air  (signal  service 

8A.M.) deg. 

6.  Moisture  in  steam per  cent. 

7.  Revolutions    of    Stoker    shaft    per    hour 
(Murphy) 

TOTAL  FUEL. 

8.  Wood  used  in  lighting  fire lbs. 

9.  Coal  as  fired lbs. 

10.  Moisture  in  coal  (surface  moisture)  per  cent. 

11.  Total  dry  coal  consumed  (including  wood 
equivalent) lbs. 

12.  Total  ash  and  refuse lbs. 

13.  Percentage    of  ash    and    refuse    in    dry 
coal per  cent. 

14.  Calorific  value,  by  oxygen  calorimeter  per 
lb„  dry  coal B.  T.  U. 

15.  Calorific  value,  by  oxygen  calorimeter  per 
lb.,  combustible B.  T.  U. 


0.19 
120.1 
484. 

0.27 
123.8 
499. 

59. 
0.52 

66. 
0.46 

14.6 

90. 

17,495 
3.6 

300. 
21,804 
5.7 

16,901 
1,134 

20,688 
1,556 

6.7 

7.5 

12,139 

12,832 

FUEL  PER  HOUR. 

16.  Dry  coal  consumed  per  hour lbs.  734 . 8  830 . 8 

17.  Dry  coal  per  sq.  ft.  of  grate  per  hour: 

(Upper  Hawley) lbs 21 .58 

(Both  Hawley) lbs.  17.49  10.32 

TOTAL  WATER. 

18.  Total  water  fed  to  boiler lbs.  140,137  152,810 

19.  Deduction    for    Stoker   engine    and   jet 
(Murphy) lbs.  1 ,  036  

20.  Net  water  fed  to  boiler lbs.  139 ,101  152 ,  810 

21.  Net  water  evaporated,  corrected  for  qual- 
ity of  steam lbs.  138,375  152,125 

r  22.    Equivalent    water    evaporated    into    dry 

>:                   steam  from  and  at  212  degrees lbs.  155 ,  860  170 ,  790 
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BOARD  OF  Water  Commissioners. 

DETROIT,  1896-97. 
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ALBERT  L.  STEPHENS,  1897.         JOHN  P.  HUCKE8TEIN,  1898. 
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Extension  and  Construction.. Commissioners  THO.RP, McGRATH. 

Pumping  Works Commissioners  McGRATH,  PENDLETON. 

Suppj.iES Commissioners  HUCKESTETN,  THORP. 


OrnCERS : 

President ALBERT  L.  STEPHENS. 

Vice-President JOHN  P.  HUCKESTETN. 

General  Superintendent j  ^    ^^ 

CL.  N.  CASE. 
Secretary ) 

Vi\u.  Engineer G.  S.  WILLIAMS. 

Supt.  op  Extension HENRY  BRIDGE. 

SuPT.  OF  Meters  and  Inspection THOMAS  R.  PUTNAM. 

8uPT.  OF  Grounds E.  A.  8CRIBNER. 

Chief  Engineer  at  Pumping  Works.  .URIAH  GOULD. 

Meter  Clerk    HARRY  S.  STARKEY. 

FRED.  H.  HUTAFF. 

W.  W.  WILCOX. 

JOHN  J.  ROBINSON. 

PETER  J.  BECKER. 

THOS.  W.  GOODALE. 

ANTHONY  VOGEL. 

CHARLES  J.  PATERSON. 

GEORGE  A.  WINSLOW. 

Receiving  Clerk GEORGE  E.  KUNZE. 

Permit  Clerk JOHN  E.  LONG. 

Purchasing  Agent THOMAS  E.  LYNCH. 

Auditor J.  A.  M.  MORETON. 


Assessors  and  Collbctohs 
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BOARD  OF  Water  Commissioners 

OF  THE  CITY  OF   DETROIT. 


METER  RA'IES: 

Plr«t  Jiooo  cuMc  feat  Mch  moath,  each  1,000  gals 6gcts 

All  over,  each  1,000  srals 2j   '• 

Montbly  minimum  rate ' 50  " 


ASSESSMENT  RATES 

FROM  APRIL  1st,  1896: 

PKR  ANNUM. 

For  Family,  houseliold  puiposes $4  00 

Addttional  Families  to  first,  in  same  liouse  supplied  with  one  faucet,  each  3  00 
Qreen  Honses— Special  rates. 

Private  Stable,  fof  each  horse '  2  00 

Livery  Stables,          "       " 2  00 

Dray  and  Team  Horses,  each i  00 

Cows,each 1  (K.> 

Stores  and  Offlces,  from $2  00  to  20  00 

Bakeries,  average  daily  use  for  each  bbl.  of  flour 8  50 

Safoons,  Qrooerles  and  Provision  Stores,  from $8  00  to  100  0 

Bar,  with  faucet,  from p $8  00  to  50  00 

Fish  Honses $10  00  to  100  00 

5ianghter  Houses— Special  rates. 

Hotds  and  Taverns,  in  addition  to  family  rate,  each  room 1  OO 

Boarding  Schools,  from  $5  00  to  50  00 

Building  Purposes,  each  1  M  brick 02 

"                **            "     100  yards  plastering 05 

'*                "            •'     perch  stone Oi 

"                 "            "     minimum  50  cts. 

Printing  Offices— Special  rates. 

Butcher  Stalls,  each  not  less  than . .  8  00 

Work  Shops,  for  10  persons  or  under 3  00 

'*          *'       for  each  additional  10  persons 1  00 

Estimated  quantities  of  water  each  100  gallons 00 

Boarding  Houses,  in  addition  to  family  rate,  each  boarder 1  00 


FIXTURES  : 

Bath  Tubs,  for  families,  first  tub r $2  00 

"          each  additional  tub 1  00 

*'          pubUc,  each  tub 5  00 

Water  Closets,  for  a  family,  first  closet 3  00 

each  additional 100 

"           "        for  hotels,  stores,  factories,  etc.,  for  10  persons 5  00 

'*           ''        each  additional  person 25 

Rod  Water  Closets,  not  less  than 0  00 

Urinals,  not  less  than 2  00 

Wash-Hand  Basin  for  family ....$100to  8  00 

"               "      "    other  purposes,  each  person 25 

Permanent  Wash-Tubs 00 

Hose   $800to  30  00 

"    for  lawn  or  street  sininkling— unmetered  premises 00 

Fountains $6  00  to  20  00 

Street  Sprinklers,  each  wagon 100  00 

Where  there  is  a  waste  of  water,  a  proper  increase  of  rates  will  be  made. 
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REPORT 


OF  THE 


BOARD  OF  WATER  COMMISSIONERS 


OF  THE 


CITY  OF  DETROIT. 


Water  Commissioners'  Office, 
Detroit,  January  20,  1897. 

To  the  Common  Council  of  the  City  of  Detroit: 

Gentlemen — Tlie  Board  of  Water  Commissioners  of  the 
City  of  Detroit  herewith  respectfully  submit  its  annual 
report  for  the  year  ending  December  31st,  1896. 

Accompanying  this  report  are  those  to  the  Board  of  the 
General  Superintendent  and  the  several  head's  of  depart- 
ments, to  which  you  are  respectfully  referred  for  the 
operations  of  the  Board  in  detail. 

In  general,  the  construction  of  the  past  year  has  been  to 
perfect  the  system,  to  equalize  the  pressure  throughout  the 
city,  and  furnish  water  at  a  higher  head  and  in  greater 
volume,  so  that  all  the  wants  of  the  city  may  be  fully 
satisfied. 

At  the  Pumping  Works,  the  installation  of  four  new 
boilers  of  greater  efficiency  than  those  already  in  use  has 
been  successfully  completed. 

A  coal-unloading  and  carrying  apparatus  has  also  been 
built,  which  became  necessary,  as  the  Board'  have  been 
forced  to  abandon  the  use  of  crude  oil  for  coal  on  account 
of  the  greatly  increased  price  of  the  former. 


6  FORTY-FIFTH    ANNUAL    REPORT    OF    THE 

An  electric  light  plant  for  lighting  the  grounds  has  also 
been  completed,  under  the  supervision  of  the  City  Elec- 
trician, the  plant  consisting  simply  of  lamps  and  the  neces- 
sary- wiring,  as  the  Public  Lighting  Commission  furnishes 
the  current  therefor. 

To  the  iron  pipe  system  much  attention  has  been  given, 
and,  as  but  little  oif  ordinary  distributing  pipes  have  been 
called  for,  the  Board  took  the  opportunity  of  laying  large 
mains  in  certain  portions  of  the  city  in  order  to  reinforce 
the  system  and  to  reduce  the  frictional  loss  to  a  minimum. 
One  of  the  incentives  to  this  action  of  the  Board  was  the 
great  lack  of  work  throughout  the  city  and  the  urgent 
demand  there  was  for  it,  and  on  account  of  which  the 
BoardI  decided  to  anticipate  improvements  that  might  have 
been  postponed  a  year  or  two. 

The  extension  of  water  pipe  into  Highland  Park  Village, 
at  the  expense  to  the  village  of  a  little  over  $20,000,  is  an 
important  one  and  one  of  considerable  benefit  to  the  city 
as  well  as  to  the  village.  Water  will  be  supplied  the 
village  by  the  Board  through  a  meter  at  the  city  limits, 
until  further  action,  at  the  rate  of  3  cents  per  each  1,000 
gallons. 

During  the  last  summer  it  was  determined  by  the  Board 
to  furnish  the  street  car  companies  water  for  road  sprinkling 
purposes,  without  charge,  provided  that  the  space  so 
sprinkled  should  extend  six  feet  outside  of  the  tracks.  This 
was  done  in  the  interest  of  residents  along  the  lines,  who 
suffered  considerably  from  the  dust  caused  by  the  cars. 

The  Board,  after  careful  considieration,  determined  upon 
another  redlictipn  of  the  rates,  and  so  arranged  its  schedule, 
both  of  metered  and  assessed  rates,  as  to  cause  a  reduction 
of  the  receipts  from  this  source  of  over  $70,000  annually. 

The  laying  of  the  new  42-inch  force  main  from  the 
Pumping  Station,  the  third  of  its  kind,  was  completed  the 
past  year,  and  with  better  results  than  were  anticipated. 
The  same  head  is  now  maintained  throughout  the  city,  with 
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a  reduction  in  the  head  at  the  Pumping-  Works  of  eight  feet ; 
which  means  that  the  lifting  to  a  height  of  eight  feet  of 
all  the  water  pumped  into  the  city  is  done  without  any 
expense  in  pumping. 

To  assist  in  the  preservation  of  pavements,  and  to  pre- 
vent the  necessity  of  cutting  into  them'  for  the  laying  of 
service  extensions  from  time  to  time  as  the  erection  of 
new  buildings  would  necessitate,  the  Board  resolved  to 
make  such  extensions  in  streets  about  to  be  paved  and 
charge  the  expense  to  the  lots.  Thirteen  streets  have  been 
so  treated  with  success,  economically  and!  otherwise,  and  the 
Board  are  satisfied  that  its  action  in  this  respect  was  a  wise 
one. 

The  improvement  in  the  system  and.  the  service,  and  the 
great  reduction  in  the  payments  demanded  from  the  people, 
establishes  the  motive  otf  your  Commissioners,  which  is,  to 
give  to  our  fellow-citizens  the  best  service  possible  for  the 
least  amount  of  money. 

All  of  which  is  respectfully  submitted. 

ALBERT  L.  STEPHENS, 
JOHN  P.  HUCKESTEIN, 
EDWD  W.  PENDLETON, 
DARIUS  D.  THORP, 
TOHN  W.  McGRATH. 


REPORT 


OF   THE 


GENERAL  SUPERINTENDENT. 

Januan-  2cl,  1897. 

To  the  Board  of  Water  Commissioners: 

Gentlemen — In  accordance  with  the  regulations  of  your 
honoraible  body,  I  submit  the  following  report  of  the  gen- 
eral construction  andi  operation  of  the  works  for  the  year 
1896. 

The  total  receipts  from  all  sources  were  $537,786.11. 

The  total  expenditures  were  $545,147.10,  including  the 
redemption  of  $50,000  of  bonds. 

The  expenditures  ifor  construction,  less  the  receipts  there- 
for, amount  to  $262,010.73,  of  which  fully  $125,000  thereof 
was  for  extraordinary  construction,  practically  for  the 
enlargement  of  the  works,  such  as  the  completion  of  the 
new  42-inc)h  force  main,  the  building  of  four  new  boilers, 
etc.,  etc. 

Pumping  Works. 

In  January  it  was  determined  to  replace  the  four  marine 
boilers  in  the  middle  room  with  new  ones,  and  to  that  end 
certain  requirements  were  adbpted  by  the  Board,  and 
makers  of  specially  constructed  boilers  were  invited  to 
present  their  several  designs  and  the  cost  of  their  installa- 
tions for  the  consideration  of  the  Board. 

Nine  designs  of  different  makes  of  boilers  were  presented 
by  representatives  of  the  several  companies,  w^th  their  guar- 
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antees  of  efficiency,  and 'were  carefully  considered;  and 
the  Wood!  boiler,  manufactured  by  Wickes  Bros,  of  Saginaw, 
being  preferred,  a  contract  was  entered  into  with  that  firm 
for  their  construction  and  erection,  equipped  with  Hoppes' 
purifiers,  in  the  sum  of  $14,682. 

These  were  completed  and  subjected  to  a  test  on  Novem- 
ber 3d,  in  which  tliey  exceeded  their  guarantees  in  every 
particular,  its  guarantee  of  efficiency  in  economy  being  71 
per  cent  and  the  test  showing  from  73  to  78  per  cent. 

Different  designs  of  furnaces  for  the  prevention  of  smoke 
were  examined,  and  it  was  finally  determined  to  equip  one 
of  the  boilers  with  the  Murphy  stoker,  one  with  the  Roney 
stoker  and  one  with  the  Hawley  down-draft  furnace,  with 
the  agreement  thiat  whichever  should  show,  first,  the  great- 
est prevention  of  smoke,  and  second,  the  largest  percentage 
of  economy,  should  have  the  contract  of  equipping  the  four 
boilers. 

The  Roney  Stoker  Co.  subsequently  withdrew  from  the 
competition,  and  two  of  the  boilers  have  been  equipped 
with  the  grates  of  the  boiler  manufacturers. 

Up  to  the  present  time,  although  both  of  these  furnaces 
have  been  operated,  and  satisfactorily,  neither  has  been 
tested  upon  the  two  points  of  efficiency  required. 

A  contract  was  entered  into  with  the  Russel  Wheel  & 
Foundry  Co.  for  the  construction  of  a  coalnhoisting  and 
carrying  apparatus,  which  was  completed  and  used  in  the 
unloading  of  5,000  tons  of  coal  purchased  by  the  Board 
in  July.     The  cost  of  the  said  apparatus  was  $10,700. 

Additions  and  changes  to  boiler  houses  and  coal  sheds 
were  also  planned,  and  contract  therefor  entered  into  with 
the  Russel  Wheel  &  Foundry  Co.  in  the  sum  of  $6,987. 

The  installation  of  an  electric  light  plant,  particularly  for 
lighting  the  grounds,  was  determined  upon,  and  conference 
had  with  the  Public  Lighting  Commission,  who  agreed  to 
furnish  the  necessary  current,  the  Water  Commission  to 
furnish  all  labor  and  material  for  the  said  plant.     This  was 
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completed  and  the  grounds  lighted  for  the  first  time  the 
14th  of  December. 

The  extraordinary  expenditures  at  the  Pumping  Works 
during  the  year  were: 

Boilers    $  18,642.00 

Labor,   digging  trenches,   etc 2,530.42 

Changes  and  additions  coal  and  boiler  houses.  .  7,032.02 

Hoisting  and  carrying  apparatus 10,290.00 

Staying  up  canal  bank  and  dredging 1,700.00 

Tower  toilet  room 1,153 .44 

Painting,    glazing,    etc 605 .  64 

Paving   3^331  -44 

Miscellaneous  improvements    » 3,44i  •  69 

Aggregating    $48,726.65 


Fuel. 


Crude  oil,  under  the  contract  of  the  previous  year,  was 
continued  in  use  until  the  latter  part  of  April,  when  the  use 
of  hard  coal,  which  the  Board  had  on  hand,  was  com- 
menced and  continued  until  Oct.  ist,  from  which  time 
"Pocahontas"  coal  has  been  used,  to  die  great  satisfaction 
of  the  Board.  The  following  table,  showing  the  consump- 
tion and  cost  by  months  of  the  several  fuels,  will  explain 
itself: 
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Particular  attention  is  called  to  the  column  headed  **Cost 
per  million  gallons."  In  October,  November  and  Decem- 
ber the  cost  is  about  one-half  of  that  previously. 

The  considerable  differences  in  the  rates  of  this  column 
are  fully  cxi)lained  in  the  two  subsequent  columns,  the 
"Head  pumped  against''  and  "Percentage  of  water  pumped 
by  No.  4."  Tliis  engine  is  the  triple  expansion  built  by 
the  Allis  Company  of  Milwaukee,  and  is  in  the  neighbor- 
hood of  20  per  cent  more  economical  in  operation  than 
either  of  the  other  three. 

I  desire  also  to  call  attention  tu  the  column  marked 
"Head  pumped  against."  Consulting  the  report  for  1895,  I 
find  this  "head''  averaged  50.65  lbs.  and  that  of  the  year 
1896  was  46.79  lbs.,  or  a  decrease  of  about  4  lbs.,  notwith- 
standing the  fact  that  the  pressures  have  been  maintained 
throughout  the  city  and  gradually  improved,  a«^  the  reiK)rt 
of  the  Civil  Engineer  demonstrates.  This  is  entirely  due 
to  the  new  force  main  and  the  decrease  in  resistance  caused 
thereby. 

Amount  Expended  on  Pumping  Works  Grounds. 


Land    $35,000  00  $3,831  44  $38,331  44 

Force  Mains 624,008  53  49  50  624,058  03 

Inlet  Pipes 90,81184     90,81184 

Dock,  basin  and  Canal..  146,443  60  1.848  00  148,291  SO 

Conduits  and  Wells 81^461  70     81,461  70 

Engine,  Boiler   and   Cop] 

Houses    197,196  96  17,9:^7  66  215,124  62 

Stand  Pipe  and  Tower...  30,420  72  1.153  44  31,574  16 

Pump  Wells 54,221  56    54,221  56 

Engines 349,523  37  1,337  25  350,860  62 

Boilers   54,711  01  19.338  75  74,049  76 

Engineer's  House 8.139  75    8,139  75 

Sewer  3,666  \lo    3,666  25 

Grounds,      Fences      and 

Gateway  116,350  95  13,087  49  129,438  44 

Inspection    2,977  86    2,977  86 

Miscellaneous  14,212  37  83  30  14,295  67 

Totals    $1,809,146  47  $58,156  83  $1,867,303  30 


I  wm  ^  'M  r>«w 
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Water. 

Dr.  W.  I.  Tibbals,  of  the  Health  Department,  made  aii 
analysis  of  the  water  supply  last  April,  and  reported  it  to 
be  in  good  condition  so  far  as  freedom  from  sewerage  and 
other  dangerous  contamination  is  concerned.  He  says 
that  fine  sand  and  dirt  causes  the  turbid  condition  of  the 
water  which  is  frequently  observed. 

The  report  in  detail  is  as  follows  (parts  per  million): 
Total  solids,  124.40;  volatile  and  organic  matter,  42;  min- 
eral matter,  82.40;  free  ammonia,  .066;  albuminoid  am- 
monia, .078;  chlorine,  2.55;  oxygen  absorbed  in  fifteen 
minutes,  .32;  oxygen  absorbed  in  four  hours,  .64;  total 
suspended  matter,  11. 10;  inorganic  suspended  matter, 
10.37;  volatile  and  organic  suspended  matter,  .73.  Bac- 
teriological examination — Bacteria  per  cubic  centimeter, 
140;  bacillus  typhi  abdominalis  (typhoid  fever  bacillus), 
absent;  bacillus  coli  communis,  absent. 

In  conclusion,  under  this  head,  1  desire  particularly  to 
commend  to  your  honorable  body  Chief  Engineer  Gould, 
not  because  of  his  faithfulness,  as  that  is  what  he  is  paid 
for,  but  because  of  his  ingenious  and  untiring  efforts  to 
obtain  the  greatest  results  from  the  least  amount  of  money 
possible.  A  considerable  saving  at  the  Pumping  Station 
is  due  to  his  careful  and  intelligent  management. 


14  FORTY-FIFTH    ANNUAL    REPORT    OF    THE 


Distributing  System. 

Tlie  extensions  of  distributing  mains  were  considerably 
less  than  was  estimated  at  the  beginning  of  the  year.  Tliis, 
and  the  fact  that  there  was  much  distress  in  the  city  because 
of  the  lack  of  work  in  all  its  public  departments,  and  in  all 
branches  of  business  and  trade,  influenced  the  President 
to  recommend!  the  laying  of  13,200  feet  of  different  size 
mains,  varying  from  6  inches  in  diameter  to  16  inches,  in 
various  parts  of  the  city,  for  the  purpose  of  reinforcing  the 
system,  and  which  cost  about  $22,000. 

Soon  after  this  was  completed,  he  again  recommended, 
and  for  the  same  reasons,  the  laying  of  a  30-inch  main 
running  diagonally  from  the  30-inch  corner  Orleans  and 
Scott  to  the  42-inch  on  Caniield,  corner  St.  Antoine.  This 
extension,  now  nearing  completion,  was  estimated  to  cost 
about  $28,000,  making  in  all  a  total  of  $50,000. 

The  extension  in  Higliland  Park  village,  costing  about 
$20,000,  aggregated  a  total  length  of  26,445  feet,  and  con- 
sists of  various  sizes,  from  6-inch  to  16-inch. 

The  expenditure  of  this  money,  aggregating  about 
$70,000,  was  confined  almost  entirely  to  the  city,  as  the 
pipe  was  made  at  the  ]\lichigan-Peninsular  Car  Works. 

The  pipe  system  is  now  about  as  near  perfection  as  it 
can  be  made,  as  pressures  are  being  maintained  equably 
throughout  the  city,  and  with  a  minimum  frictional  loss. 
Where  formerly  complaints  of  short  supplies  were  of  daily 
occurrence,  there  has  been  but  one  the  past  year,  and  this 
was  owing  to  a  local  circumstance  and  immediately  reme- 
died. 

Under  the  direction  of  the  Civil  Engineer,  G.  S.  Williams, 
the  pipe  system  is  now  thoroughly  rearranged  and  upon 
a  proper  basis;  the  elevations  of  different  localities,  which 
has  resulted  in  a  uniformity  of  pressure  throughout  the 


BOARD    OF    WATER   COMMISSIONERS.  1 5 

entire  city,  where  once  they  were  three  and  four  times  as 
much  in  some  localities  as  in  others. 

This  rearrangement  of  the  system,  together  with  the 
beneficial  effect  of  the  new  force  main,  has  made  an  increase 
in  the  average  pressure  of  6.7  lbs.,  with  but  i  .5  lbs.  increased 
head  at  the  Works.  This  means  that  the  water  is  elevated 
an  average  of  15^  feet  higher  than  previously,  with  the 
engines  pumping  against  an  increased  elevation  of  only  3^ 
feet,  a  clear  gain  of  12  feet.  In  other  words,  13,000,000,000 
gallons  of  water  have  been  raised  12  feet  without  expense 
as  compared  to  the  cost  and  conditions  of  former  years. 

A  detailed  description  of  the  changes  made  in  the  system 
since  1893  will  be  found  in  the  Civil  Engineer's  report,  which 
is  interesting  to  every  citizen  of  Detroit. 

Service   Extensions. 

In  July  of  last  year  I  was  instructed  by  the  Board  to 
make  service  extensions  from  pipe  in  street  to  inside  of 
curb  to  all  lots  not  already  supplied,  in  streets  about  to 
be  paved.  The*  expenses  of  such  extensions  I  was 
instructed  to  assess  against  the  lots  and  to  send  bills  of 
such  expense  to  the  owners  or  agents  of  the  said  lots. 

I  was  also  instructed  to  charge  interest  on  the  several 
amounts  at  the  rate  of  6  per  cent  per  annum  from  Oct. 
I,  1896,  upon  all  bills  not  paid  before  Jan.  i,  1897,  If 
saidi  bills  were  not  paid  previously  to  the  lot  being  supplied 
with  water,  the  payment  of  the  same  to  be  demanded  and 
required,  before  doing  so. 

In  compliance  with  these  instructions,  extensions  were 
made  in  thirteen  different  streets,  the  total  number  of  lots 
so  connected  being  460,  and  the  expense,  exclusive  of  super- 
intendency,  hauling  and  clerical  services,  amounting  to 
$5,203.72.  These  extensions  averaged  16J  feet  each,  and 
with  the  10  per  cent  added  for  hauling,  etc.,  cost  an  average 
price  of  $12.28  for  each  extension. 
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All  of  the  extensions  were  made  of  one-inch,  "strong^' 
lead'  pipe,  and  each  supplied  with  a  shut-off  cock  and  iron 
box  inside  of  the  curb. 

The  following  is  the  balance  sheet  of  this  account: 

Dr.  Cr. 

Labor  and  materials $5*203 .  y2 

Labor — Pay  rolls  in  excess  of  charges.  $      5 .  49 

Payments    received,    including    Jan'y 

1st  3>934-86 

Charged!  against  lots  and  due 1,645.91 

Charges  cancelled    - 68.95 

Labor  on  Ferry  ave.,  work  abandoned.  ^  5 .  41 

Labor  and  material  on  hand 83 .  48 

Charges  of  10%  amounted  to 515-37 

Charged  for  inspection $108.76 

Paid  Bd.  of  P.  W 73.75 

35-OI 


$5,754.10   $5,754.10 


Water  Rates. 


If  there  is  no  change  in  the  schedule  of  rates,  notwith- 
standing the  fact  that  tlie  total  receipts  are  for  the 
consumption  of  water  by  ifamilies  and  by  all  the  business 
and  manufacturing  interests  in  the  city  as  well,  the  divi- 
sion of  total  receipts  by  total  families  will  give  each  year 
about  the  same  quotient. 

The  following  table  shows  that  during  the  ten  years 
previous  to  1886  this  quotient,  or  average  per  family,  was 
practically  the  same.  In  1886  the  charges  for  household 
purposes  were  reduced  from  $5,  $6,  $7,  etc.,  according  to  the 
number  in  the  family,  to  a  flat  rate  of  $5. 

Sept.  I,  1890,  meter  rates  were  reduced  to  31/3  cents 
per  1,000  gallons  for  quantity  exceeding  3,000  cubic  feet 
per  month;  and  under,  62/3  cents  per  1,000  gallons. 
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From  July  i,  1891,  the  charge  for  the  use  of  hose  lor 
lawn  and  street  sprinkling  was  abated  on  unmetered  prem- 
ises. 

From  July  i,  1894,  the  rates  for  fixtures  were  largely 
reduced. 

From  April  i,  1896,  meter  rates  were  reduced-  to  22/9 
cents  per  1,000  gallons,  for  all  over  3,000  cubit  feet  monthly 
consumption. 

From  July  i,  1896,  the  rate  of  $5  upon  families  for  house- 
hold purposes  was  reduced  to  $4. 

The  effect  of  the  reduction  of  the  meter  rate  was  estimated 
to  make  a  reduction  in  the  annual  income  of  the  Board  of 
$20,000. 

The  effect  of  the  reduction  in  the  family  rate  was  esti- 
mated to  reduce  the  income  of  the  Board  about  $50,000. 
The  receipts  during  the  last  year  received  three-fourths  of 
the  effect  of  the  reduced  meter  rate  and  one-half  that  of 
the  reduced  family  rate.  To  estimate  properly,  then,  the 
aggregate  effect  of  the  various  reductions,  say  from  1888, 
the  number  of  families  supplied  in  1896  should  be  multi- 
plied by  the  rate  $9.36,  and  from  the  total  subtract  the 
actual  receipts  of  1896,  and  to  the  difference  add  $30,000: 


i8 
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YEARS. 

No.  of 
Families 
Suppli'd 

Received 

for  all 
Purposes. 

Average 

j)er 
Family. 

REMARK* 

1876.... 

.     20,102 

$205,624  74 

$10  23 

1877.... 

.     20,345 

210,288  12 

10  33 

1878.... 

.    20,603 

208,193  95 

10  10 

1879.... 

.    21,341 

218,110  13 

10  22 

1880.... 

.    22,465 

227,452  73 

1012 

$10.21 

1881.... 

.    23,749 

241,884  32 

1018 

General  Average. 

1882.... 

.    25,442 

261,725  79 

10  28 

1883.... 

.    27,415 

280,049  06- 

10  21 

1884.... 

.     29.424 

300,467  24 

10  21 

1885.... 

.     30,533 

313,205  10 

10  25 

1886.... 

.    31,946 

314,952  31 

9  86 

1887.... 

.    34,486 

322,834  59 

9  36 

1888.... 

.    36,863 

344,315  26 

9  34 

$9.36 

1889.... 

.    39,158 

367,925  27 

9  39 

General  Average. 

1890.... 

.    41,467 

387,877  73 

9  35 

1891.... 

.    43,933 

389,079  97 

8  85 

1892.... 

.    46,400 

402,534  98 

8  67 

1893.... 

.    49.817 

420,490  83 

8  44 

1»94 

.    49,912 

418,728  76 

8  39 

1895.... 

.    51,426 

428,772  41 

8  34 

1896.... 

.    53,941 

406,147  82 

7.52 

Multiplying"  53,941,  the  number  of  families  supplietl  the 
past  year,  by  $9.36,  the  average  rate  when  meters  were 
first  generally  introduced,  gives  the  sum  of  $504,887,  which 
would  have  been-  the  water  rates  received  had  there  been  no 
reduction  in  the  rates.  vSubtracting  from  this  sum  the 
actual  receipts,  $406,147.82,  and  adding  the  $30,000  spoken 
of  above,  gives  an  annual  reduction  of  $128,740  in  the  total 
water  rates. 

At  the  request  of  Commissioner  Thorp,  I  have  written 
to  all  the  large  cities  in  the  United  States  for  their  schedule 
of  water  rates,  and  it  being  next  to  impossible  to  publish 
the  same,  I  have  taken  certain  consumers  in  Detroit  who 
ranged  from  the  smallest  to  the  largest  in  point  of  con- 
sumption, who  are  metered,  and  herewith  submit  the  same, 
showing  what  they  paid  in  Detroit  and  wliat  they  would 
have  paid  in  the  other  cities: 
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As  an  example  of  "the  sliding  scale''  adopted  in  most 
cities,  an  aristocracy  of  prices  for  which  there  is  no  good 
reason,  and  which  is  so  arranged  that  some  consumers  are 
supplied  with  water  cheaper  than  others,  1  submit  the  fol- 
lowing schedule  from  Louisville: 

First  S,ooo  gall,  daily,  at  15c.  per  1,000  gall.,  75c.  per  day 
Second  5,000  gall,  daily,  at  14c.  per  1,000  gall.,  70c.  per  day 
Third  5,000  gall,  daily,  at  13c.  per  1,000  gall.,  65c.  per  day 
Fourth  5,000  gall,  daily,  at  12c.  per  1,000  gall.,  6oc  per  day 
Fifth  5,000  gall,  daily,  at  iic.  i)er  1,000  gall.,  55c.  per  day 
Sixth  5,000  gall,  daily,  at  loc.  per  1,000  gall.,  50c.  per  day 
Seventh  5,000  gall,  daily,  at  9c.  per  1,000  gall.,  45c.  per  day- 
Eighth  S,ooo  gall,  daily,  at  8c.  per  1,000  gall.,  40c.  per  day 
Ninth  S,ooo  gall,  daily,  at  7c.  per  1,000  gall.,  35c.  per  day 
Tenth  5,000  gall,  daily,  at  6c.  per  1,000  gall.,  30c.  per  day 
For  additional  gallons,  6c.  per  1,000  gallons. 

In  making  a  comparative  table  of  charges,  made  under 
the  different  schedules  of  ''assessed"  rates  throughout  the 
United  States,  much  greater  difficulty  is  met  with,  as  the 
several  rates  are  often  upon  so  entirely  a  different  basis. 
The  only  way  to  make  a  fair  comparison  is  to  take  proper- 
ties of  different  valuations  of  certain  lineal  foot  front,  of 
a  certain  number  of  rooms  and  number  of  stories,  and  with 
certain  fixtures,  and  show  what  the  charges  would  be  in 
the  different  cities. 

The  following  table  is  prepared  in  this  manner: 
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CITIES. 


4-Boom  Cot- 

tage,20to 

25  feet  ftront; 

value  11600 

and  less. 

1  fiunlly. 

1  faucet. 


Detroit    |4  00 

Cincininati  4  50 

Syracuse    5  00 

Rochester  4  00 

Milwaukee   5  00 

Albany   7  50 

Boston   5  00 

Chicago   7  00 

Providence 6  00 

Philadelphia  ...  5  00 

Cleveland   ^50 

St.  Paul 3  00 

Washington  ..  4  50 

Allegheny   7  25 

Richmond 5  00 

Kansas   City. . .  5  50 

Lowell   6  00 

Cambridge  4  00 

Des  Moines 4  00 

Jersey  City 7  15 

Buffalo   3  40 

Toledo   5  00 

Toronto . .  4  50 

Erie    5  00 

Grand  Rapids. .  4  00 

Scranton  6  00 

Los   Angeles. . .  7  80 


*J-Story 

House.  8 

Booms, 

60  feet  flront; 

value  11.500 
to  13,000. 
1  family. 
1  faucet. 

2-story 
House,  8 

Booms, 
60  feet  front ;            i>irM  a  R  k'^ 
value  $5  000              REMAKKh. 

to  17,000. 
Bath,  Closet, 
Basin,  Hose. 

|4  00 

|10   00 

6  50 

14  10 

Hose  figured  at  $3.00. 

5  00 

20  00 

5  00 

14  00 

8  00 

17  50 

Hose  $4.50. 

12  00 

18  50 

1 

7  00 

20  00 

Val.     $500,  rate  $5  a  year. 

16  50 

26  50 

Val.  $1,000,  rate  $C  a  year. 

6  00 

23  00 

Val.  $1,600,  rate  $7  a  year. 

5  00 

13  00 

Hose  $3. 

5  50 

9  50 

4  90 

12  90 

Hose  $4. 

12  00 

17  00 

Hose  |5. 

13  25 

19  75 

Hose  $3. 

5  00 

21  10 

Hose  $8. 

8  00 

26  50 

6  00 

16  00 

4  00 

13  00 

No  hose. 

5  50 

19  00 

19  95 

27  95 

9  30 

18  50 

Hose  $5. 

5  00 

13  00 

Hoee  $2. 

6  50 

15  00 

Family  averages  five 

5  00 

15  00 

persons. 

4  00 

12  00 

6  00 

18  00 

15  00 

25  80 
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Economy  of  Waste. 


HISTOHICAL. 


-WATEK  PUMPED. 

Total  (jiiiuittty.       Pit  Katnllr. 


ISGZ 

Itl53 4,283 

Ubi 4,619 

1866 5,2H!i 

1856 5,706 

1867 6,185 

1868 6,474 

1859 6,794 

1860 6,750 

1861 7,128 

1863 7,275 

1863 7,699 

1864 7.993 

1865 8,351 

1866 9,089 

1867 10,242 

1868 11,544 

1869 12,774 

1870 13,722 

1871 14,896 

1872 16,035 

1873 17,019 

1874 18,853 

1875 19,606 

1876 20,102 

1877 20,345 

1878 20,603 

1879 21,341 

1880 22.465 

1881 23,749 

1882 25,442 

1883 27,415 

1884 29,424 

1885 30,533 

1886 31,946 

1887 34,486 

1888 36,863 

1889 39,158 

1890 41,467 

1891 43,933 

1892 46,400 

1893 49,817 

1894 49,912 

1895 61,426 

1896 53,941 


285,840,275 
303,631,748 

376,265,126 

542,807,364 

692,124,305 

697,190,523 

718,091,207 

7«2,112,587 

870,036,451 

895,129,423 

994,946,329 

1,035,798,043 

1,019,390,256 

1,040,514,887 

1,196,317,922 

1,425,535,230 

1,666,546,125 

1,946,810,325 

1,866,060,068 

2,300,150,605 


2,782,2! 


!,578 


3,198,393,948 
3,289,872,635 
4,207,454,260 
4,065,134,470 
4,213,239,790 
4,345,743,330 
5,129,599,110 
6,652,965,310 
6,543,127,968 
6,284,000,742 
7,379,327,788 
8,510,614,140 
9,970,829,580 
10.576,571,254 

13,168,859,808 
14.8NO.  nil  <170 
12,Si75,334,453 
12,120,944,532 
12,067,261.236 
12.276.612,482 
13,877,977,208 
13,649,779,605 
14,698,451,954 
13,254,369,371 


70.868 
81,460 
102,765 

121,297 
112,650 
110,919 
116.118 
125,185 
125,579 
136,762 
134,534 
127,410 
125,675 
131,622 
139,186 
144,364 
162,400 
136,000 
154,414 
173,513 
187.930 
174,511 
214,600 
200.226 
207.090 
210,927 
240.348 
247,183 
279,722 
243.062 
269,170 
289,260 
326,886 
331,070 


292,300 
274,470 
264.582 
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For  the  last  eight  years  there  has  been  an  unanimity  of 
sentiment  among  the  different  members  of  the  Board  upon 
the  subject  of  the  ''economy  of  waste,"  and  to  that  end  it 
has  devoted  to  the  purchase,  placing  and  care  of  meters 
a  sum  averaging  each  year  about  $20,000. 

The  total  amount  expended  during  the  eight  years  is 
$151,834.33.  Deducting  a  fair  estimate  of  the  present 
value  of  the  meters,  which  is  $100,555.04,  we  have  as  actually 
expended  $51,279.29  for  the  eight  years,  or  an  average 
of  $6,409.91  annually. 

During  these  years  the  income  of  the  Board  has  not  been 
increased  by  an  advance  of  the  rates  or  in  any  other  way 
to  meet  this  exj>enditure,  or  for  any  other  purpose.  On 
the  contrary,  the  rates  have  been  from  time  to  time  reduced 
until  the  receipts  for  water  as  regulated  by  the  present  rates 
aggregates  an  annual  reduction  of  $128,740. 

A  glance  at  the  foregoing  table  shows  that  the  quantity 
pumped  last  year  is  practically  the  same  as  that  of  1887. 

The  supplied  population  of  1887  ^^^  I77>^58. 

The  supplied  population  of  1896  was  277,256. 

This  means  that  100,000  people,  with  all  the  increase  in 
the  manufacturing  and  business  interests  during  the  last 
eight  years,  were  supplied  without  expense,  as  far  as  the 
cost  of  pumping  water  is  concerned  and  the  cost  for  the 
construction  of  pumping  machinery  and  pipes  necessary 
to  the  supply  of  the  large  quantity  which  would  have  been 
demanded  had  no  restrictive  measures  been  adopted.  Upon 
the  same  ratio  as  that  of  1888,  although  the  pumpage  would 
have  been  much  greater,  as  the  foregoing  table  proves,  the 
quantity  of  water  pumped  would  have  been  21,042  million 
gallons  instead  ofi  13,254  millions. 

The  following  table  is  of  interest: 
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vvAWG  Supplied  GallimH  rout  f»f  Coat  per 

\  ^AKr>.  Population.  IHiiiiped.  Pumping.  Peraon. 

1887 177,258  13,168,859.808  |57,352  00  32  1-8  CtA 

1888 189,475  14,380,166,670  t;0,284  11  31  4-5  Cta 

1889 201,272  12,875,334,453  61,560  48  30 1-2  cta 

1890 213,140  12,120,944,532  r>4.433  49  25  1-2  cU 

1891 225,815  12,057,261,236  r>3.012  77  23  4-9  cta 

1892 238,496  12,276,612,482  r.3,287  39  22  1-3  Cta 

1893 256,059  13,877,977.208  46.546  01  18  1-7  ctB 

1894 256.547  13,649,779,605  48,146  11  18  3-4  cta 

1895 264,329  14,698,451,954  r>l,772  07  19  3-5  cta 

1896 ; . . .  277,256  13,254,369,371  r>3,234  42  19  1-5  cta 

In  the  above  table,  there  appears  a  (Hscrepancy  in  the 
cost  of  pumping  in  different  years  that  is  not  explained  by 
the  quantity  pumped.  That  of  '89  is  $1,300  more  than 
that  of  '88,  and  the  (luantity  pumped  is  about  1,300  milHon 
gallons  less.  These  unusual  discrepancies  are  accountable 
for  largely  by  the  amounts  paid  out  for  **rei)airs,"  those 
of  1888  being  $1,700  and  those  of  18S0  over  $6,000,  the 
expense  for  1888  being  a  fair  average. 

At  the  rate  per  person  of  r888.  the  cost  of  pum])ing  for 
1896  would  have  been  $88,167,  or  S34,()33  more  than  the 
real  cost. 

In  this  connection,  in  considering  the  siiving  effected, 
it  should  be  understood  that  every  additional  J4,ooo,ooo 
gallons,  or  fraction  thereof,  pum])e(l  daily,  causes  an  expense 
for  construction  of  alx)ut  $350,(XX),  which  would  consist 
of  a  new  engine,  boilers,  enlargement  of  engine  and  boiler 
houses,  and  an  additional  force  main  from  the  works  into- 
the  city.  Another  large  expense  would  be  the  laying  i.>f 
larger  distributing  mains  throughout  the  city  to  carry  this- 
increased  quantity  of  water. 

The  head  of  water  is  now  none  too  large,  and  any  attempt 
to  force  more  water  through  pipes  than  is  their  economical 
capacity  results  in  loss  of  head  and  an  increased  ratio  in 
the  consumption  of  fuel. 

The   following  table   is  of  interest   as   showing  certain 
conditions  the  two  years  previous  to  the  introduction   of 
meters  as  compared  to  the  last  two  years: 
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COMPARATIVE   STATEMENT. 


Daily  average  consumption 
in  gallons.. 

Daily  average  consumption 
per  capita 


Total  annual  consumption. 

Total  consumption  through 
meters 

Revenue  from  unmeteretl 
water 

Revenue     from     metered 
water 

Per   1,000  gallons  metered 
water 

Per  1,000  gallons  unmetered 
water 

No.  of  families  supplied.  . . 

No.  service  connections  . . . . 

Miles  of  pipe 

No.  of  meters 

Actual  operating  expenses. . 

♦Estimated  population 


1887. 


36,079,068 

195 
13,168,859,808 

65,182,000 

$316,316.30 

$6,518.20 

.10 

.024 

34,486 

32,938 

322 

About  40 

$82,723.74 

184,829 


18^. 


39,397,716 

204 
14,888,166,670 

91,750,000 

$335,140.10 

$9,175.00 

.10 

.023 

36,863 

36,609 

325 

48 

$92,402.59 

194,996 


1895. 


40,269,781 

151 
14,696,451,964 

2,121,343,600 

$839,379.69 

$89,392.72 

.042 

.027 

51,426 

48,918 

501 

3,775 

$107,552.30 

266,545 


1896. 


36,313,340 

130 
18,254,369,871 

2,263,413,500 

$321,742.23 

$84,405.59 

.037+ 

.029+ 

53,941 

50,599 

518 

4,584 

$113,445.46 

279,107 


♦Population  estimated  by  multiplying  families  in  city  by  5.14. 

Electrolysis. 

During  the  past  year  we  have  had  our.  first  experiences 
with  electrolysis,  which  was  confined  entirely  to  service 
pipes;  the  mains,  as  far  as  we  have  any  knowledge,  being 
still  unaffected. 

This  action  occurred  in  three  different  localities,  and  was 
due  to  special  circumstances  in  those  localities. 

On  Jefferson  avenue,  the  ten-inch  distributing  main  lies 
immediately  under  the  street  car  track  and,  upon  the  appear- 
ance of  electrolysis  of  the  lead  service  pipes  leading  there- 
from, this  was  abandoned,  in  what  is  called  the  danger  dis- 
trict, and  six  and  eight-inch  mains  laid  inside  the  curbs  by 
order  of  the  Board. 

Consultation  was  had  June  30th  with  George  H.  Lothrop,. 
City  Electrician  Alexander  Dow  and  Chas.  W.   Ruehle,. 
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and  much  interesting  information  obtained  in  reg'ard  to 
electrolytic  action  upon  metals  and  the  conditions  necessary 
to  such  action. 

Prof.  C.  A.  Kent  was  employed  to  prepare  an  opinion 
as  to  the  legal  steps  necessar}-  to  take  to  place  the  respon- 
sibility for  the  destruction  of  pipes  by  electrolysis  upon  the 
street  car  companies,  which  was  in  brief  as  follows: 

First:  The  Hoard  lias  every  remedy  against  anyone 
injuring  water  pipes. 

Second:  It  is  tlu*  riglit  and  duty  of  the  l^)()ard  to  protect 
service  connecti(jns,  ncUwithstanding  the  fact  that  private 
parties  are  recjuired  to  pay  for  them. 

Third:  The  Court,  on  a  l)ill  in  e(|uity,  would  require 
construction  of  double  trollev>. 

Fourth:  The  IU)ard  would  have  to  i)rove  injury  and 
that  it  was  caused  l)y  the  company  sued. 

Fifth:  Would  liave  to  prove  (loul)le  trolley  more  effec- 
tive and  cheaper  than  other  means  of  i)revcntion. 

wSixth:  Would  finallv  advise  Hoard  to  consult  with 
officers  of  street  car  companies  as  to  the  nature  and  causes 
of  the  evil  and  the  proper  remedies  to  apply,  and  that  there 
should  be  no  resort  to  legal  proceedings  until  there  has 
been  given  the  fullest  considerati{;n  to  questions  of  fact 
involved. 

Upon  the  reception  of  this  opinion,  I  was  instructed  to 
correspond  with  other  cities  and  obtain  information  as  to 
their  several  experiences. 

This  I  complied  with,  and  on  Aug.  12  ])resentcd  to  the 
Board  a  paper  containing  the  information  L  had  received 
and  the  inferences  I  had  drawn  from  the  several  exj^eriences 
presented  me. 

There  was  a  close  similarity  in  the  general  conditions  of 
the  different  cities,  which  established  the  fact  that  the  cur- 
rent of  electricit),  in  seeking  to  find  its  way  back  to  the 
power  houses,  will,  where  the  means  of  return  provided 
are  inadequate,  seek  the  water  or  gas  pipe.     Fn  outlying- 
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districts,  where  the  potentials  of  these  means  of  return  are 
necessarily  higher,  this  overflow  of  electricity  from  the  rails 
largely  prevails.  The  electricity  then  passes  along  the 
water  pipe  towards  the  power  house  until  it  reaches  a  dis- 
trict, adjacent  thereto,  in  which  the  potential  of  the  rails 
is  less,  where  it  will  leave  the  pipe  and!  pass  again  to  the 
rails,  or  through  the  earth,  to  the  power  house. 

The  necessity,  first,  is  to  keep  the  electricity  off  from  the 
pipes  as  much  as  possible  in  those  districts  where  there 
is  a  tendency  to  overflow  from  the  rail's.  This  can  be 
accomplished  by  providing  a  more  liberal  system  of  return 
conductors.  The  uninterrupted  conductivity  of  the  rails 
should  be  first  insured,  an  additional  feeder  of  copper  wire 
being  sometimes  used  independent  of  the  rails. 

The  next  step  is  to  arrange  special  return  wires  from 
the  pipes  to  the  rails  or  return  cables  in  what  are  known 
as  the  danger  districts,  which  are  almost  entirely  within  a 
short  radius  of  the  power  houses. 

Pursuant  to  the  above  ideas,  I  had  a  meeting  with  Mr. 
A.  B  .du  Pont,  of  the  Citizens',  and  Mr.  W.  E.  Davis,  of 
the  Detroit  Railway  Companies,  who  expressed  a  willing- 
ness to  do  all  that  they  could  to  prevent  further  injuries; 
and,  subsequently,  certain  measures  were  introduced,  with 
intent,  first,  to  prevent  as  far  as  possible  the  overflow  from 
the  rails  in  outlying  districts,  and,  second,  to  provide  for 
the  return  in  the  central  portions  of  the  city. 

The  work  by  the  Citizens'  Railway  Company  was  per- 
formed under  the  instructions  of  Mr.  A.  B.  du  Pont,  the 
General  Superintendent,  and  under  the  supervision  of  their 
electrician,  Mr.  C.  B.  King,  who,  at  my  request,  has  pre- 
pared the  following  very  interesting  report  of  these  opera- 
tions and  the  results  therefrom: 

In  beginning  this  report,  I  would  first  call  attention  to  the 
relative  locations  of  the  several  railway  systems  and  their 
power  houses.  By  referring  to  Plate,  it  will  be  observed 
that  the  Citizens'  Railway  (black  lines)  and  the  Detroit  Railway 
(red  lines)  ramify  the  city  in  all  directions,  while  the  Fort  Wayne 
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&  Belle  Isle  Railway  (green  lines)  is  in  only  that  part  of  the 
city  near  the  river.  The  power  houses,  represented  by  small 
rectangles  of  the  same  color  as  their  respective  lines,  are  situated 
near  the  river,  not  in  the  center  of  their  systems,  but  at  one  side 
\)f  them. 

The  Fort  Wayne  &  Belle  Isle  Railway,  being  the  smallest  sys- 
tem, and  its  power  house  being  at  quite  a  distance  from  the  other 
power  houses,  will  not  be  considered  further  in  this  report. 

The  Citizens'  power  house  and  the  Detroit  power  house  are 
situated  very  near  each  other  on  Atwater  street  near  Riopelle 
street,  the  one  being  a  few  hundred  feet  west  of  Riopelle  on  the 
north  side  of  Atwater,  and  the  other  on  the  corner  of  Riopelle 
and  the  south  side  of  Atwater. 

When  the  Detroit  System  was  put  down,  all  the  crossings  were 
insulated  as  perfectly  as  possible,  the  intention  being  to  have 
each  system  provide  for  its  own  return  current.  The  Detroit 
roadbed  consists  of  C.  I.  Company's  rail.  Section  85,  No.  814,  on 
wooden  ties  on  concrete  foundation.  The  track  is  well  bonded 
with  4-0  Chicago  bonds  around  the  fish-plates.  The  Citizens' 
lines  are  mostly  of  Johnson  Company's  rail.  Section  98,  No.  289, 
an  steel  ties  on  concrete  foundation.  This  track  is  bonded  with 
4-0  U.  bonds  in  the  bottom  fiange  of  the  rail.  The  Jefferson  ave- 
nue track  from  Woodward  avenue  to  Mt.  Elliott  avenue  is  elec- 
trically welded.  The  thirty-eight  broken  joints  out  of  over  4,000 
welds  have  been  repaired  by  placing  special  fish-plates  on  them, 
and  then  bonded  with  two  or  four  Chicago  bonds,  according  to 
their  location.  As  all  Citizens*  Company's  current  was  to  return 
via  this  track,  it  was  necessary  that  it  be  perfectly  bonded,  as 
only  electric  welding  affords.  While  the  broken  joints  were 
loose,  the  conductivity  of  the  track  was  unaffected,  because  of 
one  and  one-half  inch  iron  cross-bonds  every  500  feet,  and 
because  of  the  steel  tie  construction.  The  middle  track  In  Wood- 
ward avenue,  from  Jefferson  avenue  to  Michigan  avenue,  is  also 
electrically  welded.  Michigan  avenue  and  Woodward  avenue 
being  the  center  of  the  Citizens'  system,  it  was  deemed  necessary 
that  there  be  an  extra  good  return  conductor  from  that  point. 
The  negative  conductor  from  the  track  at  Riopelle  street  and 
Jefferson  avenue  consists  of  5,000,000  C.  M.  copper  buried  in  the 
street.  It  runs  down  Riopelle  street  to  the  Michigan  Bell  Tele- 
phone Company's  man-hole  just  south  of  the  Grand  Trunk  Rail- 
way tracks.  From  there,  it  runs  westward  to  the  power  house 
and  directly  to  the  negative  terminals  of  the  generators. 

The  nearest  Detroit  line  being  at  quite  a  distance  from  their 
power  house,  it  was  necessary  to  run  aerial  negatives.  They 
consist  of  five  500,000  C.  M.  cables  branching  from  their  negative 
pole  on  the  north-west  corner  of  Riopelle  and  Franklin  streets. 
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From  there  to  the  negative  buss-bar,  the  negative  conductor 
consists  of  7,500,000  C.  .M.  copper  buried  in  the  street. 

The  Michigan  Bell  Telephone  Company  have  protected  their 
underground  cables  by  connecting  them  to  copper  conductors 
which  lead  to  their  man-hole  in  Riopelle  street  just  south,  of  the 
Grand  Trunk  Railway  tracks.  There  they  connect  to  both  the 
Citizens'  Company's  negatives  and  to  the  Detroit  Company's 
negatives. 

The  lines  of  the  two  systems  forming  such  a  net  work,  the 
power  houses  being  so  close  together,  and  their  negatives  being 
connected  by  the  Telephone  Company's  return,  makes  them,  so 
far  the  return  current  is  concerned,  practically  one  system.  This 
arrangement  was  still  further  perfected  when  the  Detroit  power 
house  was  shut  down  and  their  lines  operated  from  the  Citizens' 
Company's  power  house. 

E^arly  in  the  summer  of  1896,  an  electrical  survey  of  the  city 
was  made  along  the  Citizens'  Company's  lines.  The  results  were 
so  uniform  as  to  make  it  quite  reasonable  to  suppose  the  same 
conditions  existing  on  the  Detroit  lines.  This  survey  showed 
that  on  Jefferson  avenue,  from  the  Water  Works  to  Crane  ave- 
nue, the  pipe  was  negative;  at  Crane  avenue  the  pipe  became 
positive  less  than  one  volt.  Moving  westward  the  difference 
between  the  pipe  and  the  rail  gradually  increased  to  three  and 
one-half  volts  (pipe  positive)  at  Bellevue  avenue. 

Continuing  westward,  at  Beaufait  avenue,  the  pipe  was  one 
and  one-half  volts  positive.  It  gradually  increased  till,  at  Rio- 
pelle street  and  Jefferson  avenue,  it  was  eight  and  one-half  volts. 
Along  Riopelle  street,  towards  the  power  house,  it  increased  to 
nine  volts  at  Franklin  and  Riopelle  street.  This  was  the  highest 
reading.  Westward  from  Riopelle  street,  the  difference  decreased 
to  one-sixth  volt  at  Woodward  avenue,  pipe  positive.  A  few 
momentary  positive  readings  were  found  near  Second  and  Third 
streets  on  Jefferson  avenue. 

Going  along  the  Loop  Line  from  Mt.  Elliott  and  Jefferson  ave- 
nues, the  readings  decreased  so  that  the  neutral  points  were 
found  near  Leib  street  on  Congress  street,  and  near  Elmwood 
avenue  on  Fort  street.  All  the  Congress  street  track  was  found 
to  be  positive.  Throughout  all  the  other  parts  of  the  city,  the 
track  was  found  to  be  positive.  At  Concord  avenue  and  Jeffer- 
son avenue,  there  was  found  to  be  about  three  volts'  diflferencse 
between  the  Detroit  Company's  tracks  and  the  Citizens'  Com- 
pany's tracks,  the  latter  being  negative.  According  to  the  prin- 
ciple that  current  flows  by  the  path  of  least  resistance,  to  the 
power  house,  this  current  flowed  through  the  earth  and  pipe  to 
the  Citizens*  track,  and  thence  directly  to  the  power  house, 
rather  than  back  by  way  of  the  Detroit  track  and  their  negative, 
which  would  be  a  round-about  path.     To  remedy  this,   a  large 
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bond  was  made  between  the  two  Companies'  tracks,  so  as  to 
provide  an  easier  path  than  the  earth  and  pipes  for  the  current. 
This  reduced  the  readings  in  that  district  east  of  Beaufait  bridge 
to  five-sixth  volt  at  Bellevue,  decreasing  till  the  neutral  point 
is  found  at  Helen  avenue. 

When  the  Water  Commission  put  their  new  mains  in  on  both 
sides  of  Jefferson  avenue  from  Antoine  street  to  Orleans  street, 
the  cross-mains  were  connected  by  wire  to  the  track  directly 
above.  The  abandoned  main,  parallel  with  and  directly  beneath 
the  track,  was  also  connected  by  wire  to  both  the  cross-maiijs, 
and  to  the  track.    The  above  connections  were  made,  as  follows: 

Riopelle  street 4  taps     11  4-0  wires    2,327,600  C.  M. 

Russell  street 1 

Rivard  street 5 

Hastings  street 4 

Antoine  street 4 


it  O         ««  «  AOO   OAA       **       *< 

((       (( 
((       (( 


2 

(( 

(( 

423,200 

5 

a 

tt 

1,058,000 

3 

(* 

n 

634,800 

3 

tt 

tt 

634,800 

Total    5,078,400 

These  connections  perceptibly  changed  the  readings  of  the  next 
survey.  The  neutral  point  was  brought  from  Woodward  avenue 
to  Brush  street,  and  the  intensity  of  the  readings  all  along  Jeffer- 
son avenue  was  also  greatly  reduced. 

At  Beaufait  ave.,  it  was  about  one-sixth  volt,  formerly  1 1-3. 

At  Dequindre,  2^,  formerly  7^. 

At  Riopelle,  1%,  formerly  8%. 

At  Beaubien,  1-6,  formerly  1  2-3. 

At  Riopelle  and  Franklin,  5,  formerly  9. 

There  was  also  a  corresponding  decrease  at  each  point  between 
those  mentioned. 

The  abandoned  main,  directly  under  the  track,  was  electrically 
connected  to  the  cross-mains  still  In  use;  and  they,  the  cross- 
mains,  were  connected  to  the  track,  the  theory  being  that,  the  old 
main  being  nearest  the  track,  towards  which  the  current  tends 
to  flow,  it  would  be  a  trap  where  electrolysis  might  occur  without 
damage.  The  current  would  flow  along  the  mains  in  service 
through  the  wire  connections  into  the  old  main,  and  from  there 
through  the  earth  to  the  rail.  The  new  mains  and  all  service 
connections  being  so  much  greater  distance  from  the  track  than 
the  old  main,  there  need  now  be  no  fear  of  trouble. 

Connections  were  also  made  in  Riopelle  street  between  the 
water-mains  and  the  negative  wires  wherever  they  cross,  as 
follows: 

Jefferson  Avenue,  1  tap,  a  and  3-0  wires 503,415  C.  M. 

Woodbridge  Street,  1  tap,  3  and  3-0  wires 503,415  C.  M. 

Franklin  Street,  1  tap,    3    and  3-0  wires 503,415  C.  M. 


Total    1,510,245  C.  M. 
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As  the  readings  were  still  too  high  on  Jefferson  avenue,  east 
of  Dequindre  street,  connections  were  made  between  the  croM- 
mains  and  the  track,  as  follows: 

Dequindre,  1,500,000  C.  M.  Cable 500,000  C.  M. 

St  Aubln,  Dubois,  Chene  and  Campau,   3   3-0    wires 

each  2,013,660  C.  M. 

Total   2,513,660  C.  M. 

.The  readings  are  now  reduced  to  less  than  an  average  of  one- 
half  volt  on  Jefferson  avenue  from  Dequindre  street  to  Beaufait 
avenue;  and  as  the  Jefferson  avenue  main  is  south  of  the  south 
curb-line  and  most  of  the  north-side  service  pipes  come  fr6m 
Lamed  street,  trouble  can  occur  to  only  a  limited  extent,  if  at  all. 
I^pon  investigating  trouble  reported  on  Wood  bridge  street  and 
on  Franklin  street  between  Rivard  and  Riopelle  streets.  It  was 
found  that  several  lead  service  pipes  were  injured  near  their 
extremities;  that  is,  the  end  toward  the  power  house.  This 
would  indicate  that  the  current  had  flowed  along  the  main,  along 
the  service  pipe  to  near  the  end,  and  then  through  the  earth  to 
the  power  house.  This  trouble  became  evident  shortly  after  the 
connections  were  made  in  Riopelle  street.  After  the  above  trou-» 
ble  was  noticed,  connections  were  made  between  an  aerial  negative 
and  the  mains  in  Woodbridge  street  and  in  Franklin  street  at 
Rivard.  Also,  between  an  aerial  negative  and  the  mains  In  Rio- 
pelle street  at  Larned,  at  Congress  and  at  Fort  streets.  At  Con- 
gress street,  the  twenty-four  inch  main  is  tapped.  Tests  were 
made  in  the  square  south  of  Jefferson  avenue  and  between  Rivard 
street  and  Riopelle  street  after  the  above  connections  were  made. 
These  tests  were  made  between  the  water-pipes  and  a  copper  rod 
driven  into  the  earth.  All  these  tests  showed  the  tendency  of 
flow  to  be  from  earth  to  pipe,  so  that  it  is  now  fair  to  suppose  that 
there  will  be  no  further  trouble  unless  the  pipes  have  been  already 
so  badly  injured  that  they  are  liable  to  leak  at  most  any  time. 

The  size  of  the  copper  negative  from  the  Grand  Trunk  Railway 
tracks  and  Riopelle  street  to  the  power  house  has  been  increased 
3,000,000  C.  M.,  so  that  the  total  size  of  the  negative  conductors 
from  the  track  to  the  power  house  is  a  little  over  7,500,000  C.  M.; 
which  is  amply  sufficient  to  carry  the  output  of  the  power  house. 
When  this  3,000,000  C.  M.  wire  was  being  put  down  there  was 
some  objection  on  the  part  of  the  owners  of  the  service  pipes  to 
having  them  connected  to  this  negative,  l)ut  this  objection  must 
be  overcome  in  future  cases  of  trouble.  As  these  connections  are 
made  only  where  the  volt-meter  indicates  that  the  direction  of 
the  current  is  from  the  pipe,  there  can  be  no  damage  done  to  the 
pipe,  because  the  wire  connection  offers  an  easier  path  for  the 
current  than  the  earth.  The  pipes  are  injured  only  where  the 
current  leaves  them,  and  passes  off  through  damp  earth  to  some 
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better  conductor  than  the  pipe.  Now,  if  this  better  conductor  is 
attached  directly  to  the  pipe,  the  current  will  pass  off  without 
causing  injury.  Electrolysis  can  occur  only  where  the  earth  is 
damp  and  where  it  contains  some  kind  of  salt  solution.  Abso- 
lutely pure  water  is  almost  a  non-conductor,  but  when  some 
saltine  compound  or  acid  is  added,  it  becomes  a  good  conductor, 
and  electrolysis  will  occur  on  the  positive  terminal  in  the  fluid. 
If  the  terminals  in  the  fluid  are  connected  by  wire,  the  electrolyic 
action  will  cease.  This  same  principle  applies  with  regard  to 
water-pipes  and  tracks.  Where  the  pipes  are  positive  and  the 
rails  on  return  wires  are  negative,  electrolysis  will  occur;  but 
when  the  two  are  connected  by  wire,  the  action  ceases.  In  this 
city,  the  dangerous  district  (where  the  flow  of  current  is  from 
pipes  to  rail)  is  confined  to  a  small  area  around  the  power  house', 
and  along  the  Jefferson  avenue  track  as  before  stated.  As  ample 
connections  have  been  made  at  the  most  advantageous  points 
within  this  district,  no  further  serious  damage  is  anticipated. 


Conclusion. 

To  recapitulate  the  changes  and  improvements  of  the  last 
few  years:  First,  pressures  are  equalized  and  increased  15^ 
feet  throughout  the  city.  Water  rates  have  been  reduced 
to  such  an  extent  as  to  make  an  annual  reduction  in  the 
income  of  the  Board  from  this  source  of  $128,000.  The 
quantity  of  water  pumped  annually  has  not  increased  in 
nine  years,  while  the  population  has  increased  100,000,  with 
a  growth  in  the  manufacturing  and  business  interests  of 
over  56  per  cent.  The  expenses  of  pumping  in  1887  of 
$57,000  has  been  reduced  in  1896  to  $53,000  through  the 
adoption  of  economical  methods.  In  addition,  the  bonded 
indebtedness  of  the  Board  has  been  decreased  during  this 
period  $200,000. 

Our  present  condition  is  this:  A  perfectly  equipped 
plant,  with  a  maximum  pumping  power  of  over  100,000,000 
gallons  capacity  daily,  and  a  pipeage  system  as  complete 
as  it  is  possible  to  make  it.  Comparatively  speaking,  there 
are  no  complaints  of  service  or  treatment,  and  the  water 
rates  are  the  cheapest  in  the  world. 


I 
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In  conclusion,  I  wish  to  say  that  I  but  seldom  speak 
personally  of  the  subordinate  employees  of  the  Board  in 
my  annual  report,  unless,  as  in  the  case  of  Mr.  Gould,  there 
is  some  special  reason  for  it.  Any  one  as  familiar  as  I 
am  with  the  conduct  of  the  employees,  from  the  heads  of 
departments  down  to  the  men  who  are  engaged  in  the 
repairing  of  leaks  at  $1.75  per  day,  will  be  impressed  with 
the  earnestness  and  the  desire  to  do  well,  that  characterizes 
every  man  that  has  served  the  Works  any  length  of  time. 
I  think  our  fellow-citizens  who  are  brought  in  contact  with 
these  employees  of  your  honorable  body  will  justify  me 
in  the  above  deserved  encomium. 

All  of  which  is  respectfully  submitted. 

L.  N.  CASE, 
General  Superintendent. 


*    ?■ 
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Water  Works  Bonds. 

The  following  table  gives  the  entire  history  of  the  issue 
and  redemption  of  the  bonds  of  the  Board: 


No.  OF 
Issue. 

Act 

OF 

Issued. 

Payable. 

Amount. 

Rate 
OP  In- 
terest. 

Redeemed. 

1 

1 

Out- 
standing 

1st 

1853 

Aug.  1,  1853 

Aug.  1,  1883 

$100,000 

7cts. 

$100,000 

•  • 

'        4t 

44                           4( 

Aug.  1,  1878 

100,000 

7  '' 

100,000 

11 

ki 

44                         44 

Aug.  1,  1876 

50,000 

7  '' 

50,000 



2nd 

1855 

Aug.  1,  1855 

Aug.  1,  1890 

100,000 

7  '' 

100,000 

•  •  •  •  ■  * 

bk 

i; 

June  12, 1855 

Aug.  1,1885 

100,000 

7  " 

100,000 



i.  • 

i; 

44                         44 

Aug.  1,  1880 

50,000 

7  " 

50,000 

3rd 

1857 

Aug.  1,  1858 

Aug.  1,  1893 

150,000 

>*>     44 

150,000 

•  ••*  •••• 

i; 

(; 

Aug.  1,  1867 

Aug.  1,  1887 

100,000 

f"     44 

100,000 

4th 

1869 

Feb.   1,1870 

Feb.    1,1900 

100,000 

7  '' 

100,000 

5th 

n 

Aug.  1, 1872 

Aug.  1,  1902 

.50,000 

7  " 

■    *   •    •        •    • 

50,000 

0th 

41 

.Aug.  1,  1878 

Aug.  1, 1903 

50,000 

7  '' 



50,000 

ii 

1878 

Feb.    1,  1874 

Feb.    1,  1904 

50,000 

7  " 

9,000 

41,000 

7th 

1869 

Aug.  1,  1874 

Aug.  1,1904 

50,000 

7  '• 

6,000    , 

44,000 

u 

1878 

(4                         44 

fck                  i; 

200,000 

7  " 

•  ■  •  ■       ■  • 

200,000 

«  « 

t; 

June  1,  1875 

June  1.  1905 

150,000 

'**     44 
< 

1,000 

149,000 

(. 

■• 

June  1, 1876 

June  1, 1906  I 

200,000 

(')     •' 

1,000    I 

199,000 

i% 

44 

Sept.  1, 1880 

Sept.  1, 1899 

100,000 

4  " 

1 

100,000 

I. 

h  4 

April  1, 1881 

April  1,  1897 

100,000 

4  '' 

100,000 

11 

Dec.    1,1881 

Dec.    1,  1896  ! 

.50,000 

4  '• 

50.000    ' 

b. 

4. 

Jan.  10,1895 

Jan.  10,  1925 

100,000 

4  '• 

i 

1 

100,000 

$1,950,000 

$817,000 

$1,138,00 
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Receipts. 

Water  Rates  Account.— 

Rates  paid   $406,147  82 

Percentage  Account. — 

From  delinquents 7,339  82 

Penalties  for  shutting  off 447  00 

Plumbers*  License  Account. — 

Paid  for  licenses 565  00 

Service  Connections  Account. — 

Labor  and  material 5,389  9& 

City  of  Detroit  Account. — 

Tax  levy 72,554  00 

Repairing  Leaks  Account. — 

Labor   129  01 

Office  Account. — 

Sale  of  material. 3  00 

Iron  Pipe  Account. — 

Labor  and  materials 29,939  30 

Bonus  paid  for  extensions 201  91 

Hurlbut  Fund  Account. — 

Payments  from  trustees 4,500  00 

Rebate 65 

Real  Estate  Account. — 

Rentals  2,350  00 

Meters  Account. — 

Sale  of  material 24  50 

Interest  Account. — 

On  deposits,  general  account 3,015  94 

On  deposits,  sinking  fund 780  00 

Horse  and  Wagon  Account. — 

Sale  of  horse,  phaeton,  etc 150  00 

Pumping  Works  Account. — 

Sale  of  material 250  00 

Pumping  Water  Account. — 

Ice  and  material 104  43 

Service  Extension  Account. — 

For  service  extensions 3,893  IS 

Total  receipts $537,786  11 
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Expenditures. 

FOR  CONSTRUCTION. 

Iron  Pipe  Account. — 

Superintendent  and  clerks $  17,137  48 

Labor   103,890  32 

Iron  pipe 51,800  57 

Special  castings  8,228  27 

Tools  and  repairing  of 813  80 

Valves  5,090  76 

Lumber   1,357  14 

Coal   281  86 

Oil  114  87 

Packing  417  84 

Lead   5,618  47 

Paint,  etc 126  99 

Repairs  and  material  for 462  75 

Repaying   5,142  70 

Street  car  and  toll  tickets 336  00 

Livery  51  50 

Wagon  and  harness  supplies  and  re- 
pairs     500  82 

Horses  expense  1,735  68 

Farrier 459  05 

Materials 1,902  03 

Cement,  sand  and  brick 2,100  72 

Stationery,  books,  etc 255  20 

Medical  services 745  53 

Refund    65  50 

Veterinary  services 122  49 

Pasture,  two  horses 10  00 

Poundmaster  1  00 

Insurance   7  00 

Gate  boxes  and  wells 2,378  00 

Freight,  express  and  telegrams 12  11 

Boulevard  fountains 482  99 

Extra  services 141  94 

Injuries 5,011  25 

Bicycles   200  00 

Old  hose  and  hydrants 176  00 

Crushed  stone 137  41 


1217,316  04 


*. 
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Pumping  Works  Account- 
Labor   (  2.B30  42 

Pipe,  fltUnga,  etc , 676  85 

Tug  eervicBB 7  00 

flauling         21  00 

Toilet  rooms 1,163  44 

Paving  3.331  44 

New  governo!-  246  68 

Material— Stationery,  etc 30  87 

Piston  rings 249  16 

Iron  posts  and  gat«  eplndles 197  50 

Pnlating  boiler  rooms 606  64 

Advertising   24  43 " 

Remodeling    coal    sbeds    and     boiler 

house  7,032  02 

Repalre  ,.., 165  76 

Gate  -valves         698  50 

Canal— Dredging  and  bracing  embank- 
ment    1,700  00 

New  boilers 18,642  25 

Coal  handling  apparatus 10,290  00 

Electric  light  plant 1,126  89 

Meter  Account,^ 

Superintendent  and  labor |  6,340  OS 

Meters  10,435  76 

Freight  and  expreas 60  61 

Specials  and  fitUngs 553  43 

Horse  board  and  shoeing 410  53 

Repairs  to  harness  and  vehicles 117  56 

Street  car  tickets 10  00 

Hauling   20  50 

Material — Brass  solder,  lumber,  etc. .  352  43 

Tools  and  repairing  ot 22  71 

Printing,  stationery  and  postage 36  75 

Meter   wells                39  00 

Repairing  pavement 3  03 

Bicycle  25  00 

Insurance    3  BO 

Real  Estate,  Revenue  and  Expense  Account. — 

Labor  |  260  5» 

Insurance    385  71 

Plastering   177  94 

Material— Lumber,  paint,  etc 221  64 

Papering  and  painting 337  90 

Repairs — Roof,  furnace  and  chimneys  115  57 
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Iinsineerins  Account. — 

Ciyil  engineer  and  assititants |  11,232  29 

Material,  instruments,  etc 938  10 

$12,170  » 

Horse  and  Wagon  Account.— 

Hemes   $       325  00 

Harness  ^ 50  00 

Vehicles  and  parts  thereof 565  50 

«M0  SO 

Office  Furniture  and  Fixture  Account. — 

Furniture  and  fixtures $       343  62 

«84S  «S 

Aggregate  $299,426  44 

OPERATION  AND  MAINTENANCE. 

Office  Account. — 

Secretary,  assessors  and  clerks $  30,194  15 

Watchman  and  janitors 1,994  75 

Printing  and  binding 1,378  45 

Advertisements  and  subscriptions 114  98 

Supplies — Soap,  matches,  etc 186  10 

Supplies— Stationery,  etc 248  89 

Furniture  and  fixtures 29  83  . 

Legal  services 2,289  30 

Extra  services 726  26 

Fuel  1  92 

Light  177  36 

Postage  and  telegrams 257  66 

Ice  33  00 

Street  car  tickets 30  00 

Horse  board 234  75 

Farrier   33  50 

Harness  and  buggy  repairs 61  75 

Horse,  harness  and  buggy  supplies 23  55 

£ixprees  charges 45 

.  Livery  3  50 

Telephone  rent 744  26 

Premium  on  guaranty  bonds 537  50 

Street  sprinkling 47  50 

Electric  light  repairs 122  32 

Disinfectant 8  10 

Counterfeit  money 15  03 

Auxiliary  fire  alarms 20  00 

Safe  rental 10  00 

Atlases  * 100  00 

Badges 475  00 

Expenses  to  Indianapolis — Gen.  Supt. 

and  Supt  of  Meters 66  90 

I40,l«e  71 
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I'limping  "Water  Account,^ 

EngineerE  and  flremen f  19,41^  T^ 

Consulting  engineer 1,000  00 

Fuel  oil 10,82G  44 

Coal   12,610  33 

Handling  coal 996  S8 

Engine  oil  and  waste 40S  93 

Boiler  and  machine  re[HtlrB 640  75 

SupiilieB— Soap,  polish,  etc 120  54 

BiipplieB— Valves,  gaskets,  packing, etc.  191  46 

Bledtric  light  supplies,  etc^ 183  42 

Street,  car  toll  tickete  and  telegrams. .  14  IS 

Medical  service 1  00 

Car  rental 8  00 

Ice   8  25 

Farrier   6  30 

Hoirse  expense 144  64 

Boiler  Inspection 48  00 

Cartage   6  13 

Expenses   to  Chicago  and  Saginav— 

Chief  Engineer 25  90 

Alarms    64  00 

Stationery   160 

Percentage  Account. — 

Labor    t  2,560  00 

Repairing  Leaks  Account. — 

Labor   i  13,354  71 

Wagon  and  bamess  repairs 96  02 

"Horse  expense 867  84 

Farrier    132  00 

Street  car  and  toll  tickets 61  00 

Repairing  tools 35  46 

Tools  and  materials 213  17 

Repairing  pavement 391  S2 

Deacon  meter 138  77 

Permits    1  00 

Service  Connections  Account — 

Labor   f  8,450  13 

Buggy  and  harnefls  repairs 322  50 

Cocks  and  valves i 1,567  68 

Farrier   .- 55  75 

Toll  tickets 5  00 

Refund  to  plumber 9  23 

Material  and  repairs 213  69 

Horses  expense 289  28 
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Inspeotioii  Aooonnt — 

Labor  |     4.670  00 

94»670  «► 

Meter  Repairs  and  Etxpeneee  Account — 

Fittings,  etc $    1,414  46 

$1,414  4e 

Aggregate  $121,691  76 

Bonded  Indebtedness  Account — 

Bonds  paid $  50,000  00 

$50,000  Oa 

Interest  Account. — 

Interest  paid I  59.455  00 

$69,466  00^ 

Hurlbut  Fund  Account — 

Superintendent,  librarian  and  labor.. $  7,309  16 

Plants,  trees,  flowers,  fertilizers,  etc. .  981  46 

Tools,  material  and  repairs 415  82 

Street  car  tickets 10  00 

Farrier   3  45 

Harness  repairs  and  supplies 2  15 

Horse  expense 144  64 

Medical  services 19  00 

Settees  227  50 

Sodding  296  40 

Bxpenses  to    Painesville — Superinten- 
dent of  Grounds 12  60 

Subscription  8  00 

$9,430  16- 

Service  Extension  Account — 

Labor  $  1,774  08 

Lead  pipe,  stop  boxes,  curb  cocks   and 

solder  1,969  91 

Tools  and  material 5  98 

Inspection   73  75 

Permits   1.380  00 

$5,208  72- 

RBCAPI TULATION. 

Ck>nstruction  expenditures $299,426  44. 

Operation  and  maintenance  expenditures  121,631  76 

Bonded  indebtedness 50,000  00 

Interest  59,466  00 

Hurlbut  fund  9,480  Ig. 

Service  extensions 5,208  72 

Aggregate $545,147--10- 
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Actual  Operatifls:  Expenses. 

The  actual  operating  expenses  are  the  foregoing  expendi- 
tures for  operation,  less  the  credits  by  cash  received  for  said 
expenditures,  and  are  as  follows: 

Office  acoount $  40,166  71 

Less  receipts  3  00       $40,163  71 

Pumping  water  46,625  54 

Lees  receipts  104  43         46,521  11 

Repairing  leaks 15,291  79 

Less  receipts  129  01         15,162  78 

Service  connections 10,903  26 

Less  receipts  5,389  95  5,513  31 

Inspection   4,670  00 

Meter  repairs  and  expenses. 1,414  46 

Total   $113,445  87 

All  of  which  is  respectfully  submitted. 

L.  X.  CASE, 

Secretary-. 
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Certificate  of  Auditor. 

To  the  Board  of  Water  Commissioners: 

Gentlemen — I  furnish  herewith  a  consolidated  statement 
of  the  financial  operations  of  the  employees  of  the  Water 
Board  for  the  year  1896: 

H.  S.  STARKEY,  METER  CLERK. 

I  have  examined  the  accounts  of  the  Meter  Clerk  from 
July  1st,  1895,  to  July  ist,  1896.  Meter  bills  amounting 
to  $91,771.19  were  collected,  and  same  passed  in  full  to 
Receiving  Clerk. 

J.  E.  LONG,  PERMIT  CLERK. 
The  total  receipts  from  service   cocks,  sleeves,   valves 

and  plumbers'  licenses  from  July  Ist,  1895,  to  July  1st, 

1896,  as  proven  by  examination  of  receipts  issued,  was.  .$5,245  50 

Receipts  from  delinquent  taxes  were: 

Year. 

1885-6 $       2  50 

1886-7 5  00 

1890-1 18  50 

1891-2 17  50 

1892-3 61  25 

1893-4 363  85 

1894-5 3,053  65 

3,522  26 


Total 18,767  75 

The  books  of  the  Receiving  Qerk  show  that  amount 
above  has  been  received  in  full. 


Consolidated  Statement. 


ASSESSORS  DISTRICTS  1  TO  8  INCLUSIVE. 

Assessments,  1895-6,  Districts  1  to  8 $335,277  00 

Gains  (increased  assessments) 17,270  33 

Cash  paid  Receiving  Clerk $342,746  33 

Losses  (assessments  reduced) 7,947  00 

Delinquent  rates 1,851  75 
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District  No.  8— Short |    50 

Difltriot  No.  7— Short 75 

District  No.  8— Short 2  25 

3  50 

District  No.  6— Over 1  25 

$352,548  58    |352,&48  58 

MEMORANDUM. 
Districte  Nos.  1,  2,  4,  5 Balanced 

GEO.  B.  KUNZB,  RECEIVING  CLERK. 

The  total  receipts  of  the  Receiving-  Qerk  from  all  sources 
from  January  i,  1896,  to  January  i,  1897,  were  as  follows: 

January  $  72,918  32 

February   16,729  37 

March   28,136  72 

April   68,627  78 

May  18,030  25 

June  26,180  32 

July   90,586  45 

August 65,859  03 

September  27,260  32 

October * 61,507  05 

November  18,522  11 

December   43,428  39 

$537,786  11 
Cash  on  hand  January  1,  1896 6,562  80 

$544,348  91 

With  ban'k  deposits  as  follows: 

January   .• $  69,892  44 

February   24,143  70 

March 23,145  69 

April   66,628  46 

May   24,940  42 

June  21,813  55 

July  88,115  53 

August   72,512  21 

September  22,619  42 

October   , 60,499  61 

November 24,175  48 

December 39,876  64 

$538,363  15 
Cash  on  hand  January  1,  1897 5,985  76 

$544,348  91 

6 
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The  sources  of  the  foregoing  receipts  were  as  follows: 

Water  rates $406,147  82 

Percentage  I  7,339  82 

Shuts    447  00 


Service  connections. .' 5,229  75 

Service    connections,    material 
sold  160  20 


7,786  82 


Plumbers'  license 

City  of  Detroit  (tax  levy) 

Iron  pipe,  material  sold 29,882  40 

Iron  pipe  bonus 201  91 


Repairing  leaks,  material  sold. 

Pumping  water 

Meter  account 

Real  estate,   revenue  and   ex- 
pense, rents 

Interest  account 

Horse  and  wagon  (horse  sold) . . 

Hurlbut  Fund 

Pumping  Works,  material  sold 

Office,  material  sold 

Service  extension 

Horse  expense '. . 


CASH  STATEMENT  YEAR  1896. 

Jan.  1,  1896.  Dr. 

Cash  on  hand |    6,562  80 

Commercial  National  Bank,  balance  General 
Fund   43,555  49 

Commercial  National  Bank,  balance  Secre- 
tary's Fund '. 1,000  00 

Receipts,  1896 537,786  11 


5,389 

95 

565 

00 

72,554  00  ' 

30,084  31 

129 

01 

104 

43 

24  50 

2,350 

00 

3,795 

94 

150  00 

4,500 

65 

250 

00 

3 

00 

3,893 

78 

56 

90 

—  $537,786  11 

$588,904  40 
Jan.  1,  1897.  Cr. 

Cash  on  hand $    5,985  76 

Commercial  National  Bank,  balance  General  Fund 36,771  54 

Commercial  National  Bank,  balance  Secretary's  Fund. .      1,000  00 
Disbursements,  1896 545,147  10 


$588,904  40 


I    certify   to   the   correctness    of  the    Receiving   Clerk's 
accounts  as  above. 


5©  BOARD   OF    WATER   COMMISSIONERS 

Disbursements  hiave  been  made  through  the  Secretary's 
office  as  follows: 

January   $  33,704  77 

February  34,109  35 

March   30,922  43 

April   26,969  12 

May  23,965  61 

June  56,068  12 

July  48,200  87 

August 50,647  43 

Septembw  64,537  30 

October 48,591  56 

November   97,338  99 

December 30,091  55 

1646,147  10 

The  above  disbursements  were  debited  to  the  following' 
ledger  accounts: 

Iron  pipe $215,908  56 

Meters  18,140  61 

Service  connections 10,613  98     - 

Engineering  12,170  39 

Office  40,021  96 

Pumping  water 46,480  90 

Repairing  leaks 14,423  95 

Meter  repairs  and  expenses 1,414  46 

Percentage  2,560  00 

Inspection   4,670  00 

Hurlbut  Fund 9,285  54 

Interest  59,455  00 

Horses  and  wagons 940  50 

Office  furniture  and  fixtures 343  62 

Real  estate,  revenue  and  expenses 1,499  35 

Horse  expense 3,287  91 

Pumping  works 48,726  65 

Service  extension 5,203  72 

Bonded  indebtedness 50,000  00 

$545,147  10 

In  connection  with  above  disbursements,  I  desire  to  state 
that  I  have  made  a  careful  examination  of  all  vouchers 
monthly  before  the  passage  of  same  by  your  honorable 
body,  andi  hereby  certify  to  the  correctniess  of  the  foregoing. 

Respectfully  submitted, 

J.  A.  M.  MORETON, 

Auditor. 


REPORT  OF  THE  CIVIL  ENGINEER. 


Detroit,  January  i6,  1897. 

To  the  Honorable  Board  oif  Water  Commissioners: 

The  completion  of  the  new  30-inch  main  connecting  with 
the  old  mains  of  the  same  size  in  Scott  street  and  Orleans 
street,  put  in  service  to-day,  practically  finishes  the 
rearrangement  of  the  distribution  system  as  recommended 
in  outline  by  your  Civil  Engineer  in  March,  1893,  and 
adopted  on  more  sf>ecific  recommendations,  from  time  to 
time,  by  resolutions  of  your  honorable  body.  Until  our 
system  is  extendled  beyond  its  present  boundaries,  which 
are  now  practically  coincident  with  those  of  the  city,  nothing 
is  likely  to  be  required  beyond  the  laying  of  short  lines  for 
the  improvement  of  purely  local  conditions,  except  in  the 
eastemra^ost  part  of  the  city. 

As  the  system  stands  to-day,  in  spite  of  the  fact  that 
Detroit  is  of  large  area  in  comparison  with  its  population, 
it  is  doubtful  if  any  city  in  America  supplies  a  greater 
proportion  of  its  inhabitants  with  water.  According  to 
the  inspection  in  July  last,  out  of  a  total  of  54,301  families 
resident  within  the  city  limits,  53,900,  or  more  than  99  per 
cent.,  were  supplied  with  water  from  our  Works. 
^  The  rapid  growth  of  the  suburbs,  however,  indicates  that 
extensions  may  soon  be  called  for  into  outlying  territory 
on  any  sid^e.  Those  are  already  completed  for  the  supply 
of  the  village  of  Highland  Park,  to  the  north  of  us,  and 
the  large  manufacturing  interests  locating  in  Delray  render 
it  certain  that  service  will  be  demanded  soon  in  that  direc- 
tion. On  the  east,  Grosse  Pointe  at  present  operates  its 
own  system,  but  the  distance  between  the  terminus  of  our 
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line  on  Jefferson  avenue  and  theirs  on  the  same  thorough- 
fare is  only  about  two  miles.  During  the  past  summer  our 
main  on  Gratiot  avenue  was  extended  to  the  French  Road^ 
and  immediately  east  of  the  city  limits,  north  of  Mack  avenue, 
extensions  have  been  going  on  in  the  adjacent  subdivisions 
for  the  past  two  years. 

In  view  of  all  these  facts,  it  seems  proper  at  this  time 
to  review  the  growth  of  our  Works  during  the  last  four 
decades,  as  seen  fromi  the  standpoint  of  the  Engineer,  and 
to  indicate  the  probable  lines  of  extension  to  be  followed 
in  the  early  future. 


The  Growth  of  the  System. 

A  map  published  in  the  Report  of  the  Board  of  Water 
Commissioners  for  1854,  which  is  reproduced  in  Plate  I, 
page  52,  shows  that,  up  to  that  time,  the  system  had  been 
a  combination  of  direct  pressure  and  elevated  tank,  the 
pumping  station  and  tank  being  at  the  foot  of  Orleans 
street,  where  they  had  been  established  immediately  upon 
the  purchase  of  the  old  Works  from  the  Hydraulic  Com- 
pany. From  the  original  establishment  of  Works  in  this 
city,  the  system  had  been  the  same  combination,  and  this 
tank,  constructed  in  1840  and  put  into  service  in  1844, 
was  not  discontinued  until  1866.  Although  the  reservoir 
near  Erskine  street,  now  dismantled',  is  shown  on  this  map, 
the  Report  states  that  only  about  one-third  of  the  work 
upon  it  was  completed  at  this  time,  and  not  until  the  fall 
of  1857  w^as  it  brought  into  use.  Its  total  storage  capacit}^ 
is  given  in  the  Report  for  i860  as  10,000,000  gallons,  and 
its  top  water  line  as  fifty  feet  above  the  intersection  of 
Woodward  and  Jefferson  avenues.  The  average  daily  con- 
sumption in  i860  is  given  as  2,383,661  gallons,  so  that  the 
reservoir  held  aibout  ifour  days'  supply  for  the  city.  From 
1857  to  1872  the  Works  were  operated  practically  as  a 
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reservoir  system,  the  water  being  pumped  into  the  reservoir 
through  a  24-inch  main  on  Orleans  street,  and,  flowing  out 
through  a  similar  main  on  Watson  street,  was  distributed 
to  the  city  by  smaller  lines  in  the  north  and  south  streets, 
connecting  to  the  latter.  Under  this  arrangement,  althoi]ig'h 
at  times  a  portion  of  the  water  was  supplied  directly  to  the 
city  through  the  ten-inch  line  on  Jefferson  avenue,  aban- 
doned the  past  season,  and  the  sixteen-inch  line  on  Clinton 
street,  it  was  always  possible  to  shut  down  the  pumps  for 
a  limited'  interval  and  take  the  supply  wholly  from  the 
reservoir.  By  1869  it  became  evident  that  the  city  wa« 
outgrowing  its  Works,  and  at  the  same  time  some  agitation 
was  commenced  favoring  the  removal  of  the  pumping 
station  to  a  point  assumed  to  be  less  liable  to  afford  a 
contaminated  supply.  The  distribution,  at  this  time,  had  been 
extended,  as  shown  in  the  lower  half  of  Plate  I,  page  52,  and 
an  increase  in  pumping  machinery  and  reservoir  capacity  was 
proposed,  the  daily  consumption  having,  by  that  time, 
reached,  on  several  occasions,  practically  the  limit  of  the 
storage,  so  that  the  engines  had  to  be  run  continually  to 
keep  up  the  supply.  In  a  report  submitted  at  this  time  by 
William  J.  McAlpine,  C.  E.,  the  construction  of  a  new 
reservoir  was  recommended  near  the  old  one,  and  of  small 
reservoirs  or  elevated  tanks  at  some  other  points,  particu- 
larly in  the  vicinity  of  the  intersection  of  Bagg  and  Seventh 
streets,  where  the  pressure  was  then  deficient  at  times.  Mr. 
McAlpine  also  recommended  the  purchase  of  a  new  engine. 
The  last-named  recommendation,  only,  was  carried  out,  and 
it  appears  that  at  the  time  the  rep>ort  was  made  an  engine 
was  under  contract.  In  1872,  following  partially  a  sugges- 
tion, but  not  a  recommendation,  of  Mr.  McAlpine,  a  24-inch 
main  was  laid  from  the  Pumping  Station  into  the  heart 
of  the  city,  through  Orleans  and  Congress  streets,  upon 
the  completion  of  which  the  plant  was  changed  practically 
from  reservoir  to  direct  pressure,  and,  although  the  reser- 
voir continued  in  service,  it  was  only  of  secondar>'  import- 
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ance,  as  rather  more  than  half  of  the  water  used  was  supplied 
to  the  city  direct,  'fhe  Works  as  they  were  in  1873  are 
shown  on  Plate  II,  page  56.  It  is  to  this  dual  character 
of  the  system,  which  lasted  for  fourteen  years,  during  which 
the  city  made  most  rapid  growth,  that  many  of  its  present 
anomalies  are  due.  The  principles  governing  the  supply 
of  water  by  direct  pressure  are  in  some  respects  different 
from  those  where  a  reservoir  is  used,  although,  starting 
at  the  engine  in  one  case  and  the  reservoir  in  the  other,  the 
laws  would  be  the  same,  but  it  will  never  be  possible  to 
get  sQitisfactory  service  from  a  system  that  has  been  con- 
verted from  the  reservoir  to  the  direct  pressure  type  by 
merely  connecting  the  supply  and  discharge  mains  at  the 
reservoir  and  using  the  two  as  a  continuous  distributing 
main. 

Looking  at  the  conditions  a  quarter  of  a  century  later, 
it  almost  seems  that  the  adoption  of  the  recommenda- 
tion of  Mr.  McAlpine  in  1869  to  establish  small  local 
reservoirs  at  various  points  about  the  city  where  pressure 
was  deficient,  would  have  been  a  more  economical  polic}' 
than  the  one  pursued  of  laying  large  mains  for  this  purpose, 
especially  as  the  outcome  has  been  that  many  of  the  mains 
would  be  better  laid  elsewhere,  or  of  different  size,  for  the 
present  and  probable  future  conditions  of  operation.  Mr. 
McAlpine,  however,  as  well  as  his  contemporaries  and  some 
of  his  successors,  failed  to  appreciate  that  a  large  portion 
of  the  system  must  ultimately  be  operated  under  direct 
pressure.  But  engineers,  like  other  professioinal  men,  have 
been  known  to  disagree,  and  it  is  a  very  open  question 
whether  the  abandonment  of  the  reservoir  in  1886  was  the 
best  solution  of  the  existing  difficulties.  It  is  proper  to 
say  that  the  decision  to  abandon  it  was  only  arrived  at 
after  extensive  study  on  the  part  of  the  officials  of  the 
Works  and  the  reference  of  the  matter  to  Mr.  Dewitt  C. 
Cregier  of  Chicago,  who  had  been  for  a  number  of  years 
at  the  head  of  the  Department  of  Public  Works  of  that 
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city.  Of  four  alternative  plans  for  the  improvement  of  the 
system  at  that  time,  prepared  and  submitted  by  the  Super- 
intendent of  Extension,  Mr.  Cregier  endorsed  the  one  which 
was  adopted,  and'  as  a  result  the  Works  were  deprived  of 
what  might  have  been  a  very  valuable  reserve  in  case  of 
the  crippling  of  an  engine  or  the  breaking  of  a  force  main ; 
but  during  the  decade  that  has  elapsed  no  serious  con- 
sequences have  ensued,  and  there  appears  to  have  been 
but  two  or  three  occasions  when  it  would  have  been  of 
possible  service.  With  the  growtli  of  the  system  and  the 
establishment  of  the  present,  and  abandonment  of  the  old 
Works,  covering  the  period-  from  1874  to  1881,  the  reservoir 
had  yearly  become  of  less  importance,  and  in  1886  it  had 
undoubtedly  become  a  detriment,  rather  than  a  benefit,  from 
the  manner  of  its  connection  to  the  remainder  of  the  svstem. 
In  the  earlier  history  of  the  Works  it  was  not  expected 
that  a  very  extensive  growth  would  take  place  northward 
on  Woodward  avenue,  and  the  plan  was  to  supply  the 
center  of  town  by  direct  pressure  with  an  emergency  con- 
nection to  the  reservoir,  controlled  by  a  balanced  valve, 
and  to  supply  the  territory  west  and  south  of  the  reservoir 
from  it.  To  this  end,  the  Watson  street  main  was  extended 
from  time  to  time  to  the  low  western  territory  along 
Michigan  avenue,  which  was  proper  as  long  as  the  reservoir 
remained  in  service,  but  became  a  very  annoying  feature 
after  it  was  disconnected.  Long  before  1886  complaints 
had  been  frequent  of  low  pressures  in  some  localities  and 
excessive  ones  in  others,  and  it  was  hoped  that  the  improve- 
ments of  the  system  at  that  time  might  do  away  with  the 
causes  of  the  trouble,  but  in  this  there  appears  to  have  been 
a  disappointment,  for  which  the  old  24-inch  discharge  main 
on  Watson,  Bagg  and  Butternut  streets  was  largely 
responsible,  as  the  necessity  of  a  radical  departure  from 
the  previous  lines  of  distribution  was  not  appreciated,  and 
for  some  time  longer  the  development  of  the  system  was. 
carried  forward'  according  to  the  most  correct  principles 
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of  reservoir  distribution,  but  each  year  failed  to  bring*  the 
much-hoped-for  increases  of  pressure  in  the  deficient  locali- 
ties. 

Topography. 

While  it  is  generally  known  that  the  surface  of  the 
country  rises  away  from  the  river,  few  are  a'ware  that  at 
the  city  limits  on  Woodward  avenue  the  land  is  fifty-five 
feet  higher  than  the  dock  at  the  foot  of  that  street,  and 
that  the  Log  Cabin  Farm  is  about  ten  feet  higher  still. 
The  land  slopes  from  a  summit  northeast  of  the  intersection 
of  Woodward  avenue  and  the  Boulevard  downwards  in 
three  directions,  toward  Lake  St  Qair,  and  the  Detroit 
and  Rouge  Rivers,  the  slope  being  most  gradual  to  the 
southwest.  On  the  maps  the  contour  lines  are  drawn  and 
their  elevations  shown  above  city  datum,  which  is  480.30 
feet  above  mean  tide  in  New  York  Harbor.  This  datum 
was  originally  assumed  100  feet  below  the  water  table  of 
the  Pumping  Station  engine  house  at  the  foot  of  Orleans 
street. 


Principles  of  Distribution. 

In  the  distribution  of  water,  pumping  over  summits  is 
to  'be  avoided  if  it  is  intended  to  supply  consumers  on 
those  summits;  or,  to  state  the  proposition  otherwise,  the 
system  should  be  so  arranged  as  to  prevent  water  pumped 
to  the  supply  of  a  higher  district  from  flowing  away  to 
a  lower  one.  From  this  it  follows  that  water,  once  pumped 
to  the  level  of  the  old  reservoir  under  the  direct  system 
of  distribution,  should  not  be  allowed  to  flow  to  the  lower 
ground  south  and  west.  This  explains  the  trouble  from 
the  old  main,  for  as  long  as  it  continued  in  open  service 
for  its  full  length,  it  afford^  an  easy  channel  for  the  escape 
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of  the  water  that  should  have  been  retained  to  supply  tlie 
hig-h  ground',  and,  as  the  pressure  required  to  surmount 
the  elevation  was  considerable,  there  resulted  an  excess 
of  pressure  in  the  low  western  portion  of  the  cit>'.  At  the 
time  the  Canfield  avenue  main  was  laid  there  seems  to 
have  been  an  undeveloped  plan  to  sometime  build  a  new- 
reservoir  farther  north  on  more  elevated  ground,  which 
probably  accounts  for  the  line  it  follows,  as  when  the 
rearrangement  of  the  system  took  place,  this  line  was 
almost  as  troublesome  as  the  older  one.  Carrying  the 
above  principle  to  its  extremity,  a  distribution  system 
would  consist  of  what  rhight  be  represented  b}-  a  river 
and  its  tributary  streams,  with  the  current  reversed.  Each 
tributar\'  and  its  branches  would  then  be  supplying  different 
levels,  and  there  would  be  no  connection  between  the  sub- 
systems. Practically,  we  do  not  follow  the  principle  to  this 
extent,  but  only  apply  it,  in  a  general  way,  upon  the  larger 
mains,  relying  upon  friction  in  the  smaller  ones  to  afford 
sufficient  obstruction  to  tlie  flow  from  one  district  to 
anotlier. 

Past  Practice  in  Operation. 

For  several  years  it  was  customar)^  to  divide  the  system 
into  an  upper  and  a  lower  ser\dce,  on  which  different 
pressures  were  maintained  at  the  engines.  The  original 
line  of  division  was  at  the  south  side  of  the  Canfield  avenue 
main  as  far  west  as  Vinewood  avenue,  so  that  the  high 
portion  of  the  city  north  of  Canfield  avenue  was  fed  from 
the  upper  service,  but  by  the  24-inch  main  on  Vinewood 
avenue  the  low  western  part  of  town  was  also  supplied 
in  the  same  way.  The  water,  of  course,  flowed  to  the 
lower  territory  as  rapidly  as  it  could  be  consumed,  and 
the  frictional  losses,  combining  with  the  effects  of  the  low 
level  of  the  points  of  greatest  consumption,  reduced  the 
pressures  on  the  high  ground  far  below  the  dbsired  point. 
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The  center  of  town  was  supplied  along  Mullett,  Champlain 
and  Congress  streets  at  very  little  frictional  loss,  and  con- 
sequently a  considerably  lower  head  could  be  maintained 
on  the  engine  supplying  that  district,  but  so  long  as  the 
division  of  the  systems  was  along  Canfield  avenue  some 
very  high  territory  near  Gratiot  avenue  was  in  the  lower 
service  and  had  consequently  only  a  very  light  pressure. 
The  lower  service  was  practically  limited  on  the  west  at 
about  Fifteenth  street,  and  had,  therefore,  a  much  smaller 
consumption  than  the  upper,  while  its  supply  mains  were 
shorter  and  of  greater  capacity,  all  of  which  acted  against 
the  upper  service  and  the  economy  of  operation. 


Readjustments. 

The  first  step  taken  to  ameliorate  the  troubles  was  in 
March,  1893,  when,  under  the  instructions  of  the  General 
Superintendent,  your  Engineer  rearranged  the  line  of  divi- 
sion of  the  systems  to  coincide  with  the  130-foot  contour  and 
thereby  placed  the  high  ground  all  in  the  upper  service, 
and  throttled  the  supply  in  the  Vinewood  avenue  main 
to  reduce  the  draught  from  that  quarter.  As  there  was 
then  no  way  otf  supplying  the  southweistem  territory  from 
the  lower  service,  it  could  not  be  entirely  cut  off  from 
the  upper  until  the  construction  of  the  Tenth  street  and 
Michigan  avenue  24-inch  line  to  afford  the  desired  con- 
nection. This  was  soon  begun,  but  before  its  completion 
it  was  necessary  to  temporarily  supply  the  western  district 
through  the  Orleans  and  Bagg  street  mains.  The  Michi- 
gran  avenue  line  was  completed  early  in  August,  1893,  ^.nd 
the  upper  service  permanently  relieved  of  the  supply  of 
low  territory.  The  effect  was  at  once  apparent  in  the 
increase  of  pressure  over  the  entire  high  level,  ranging 
from  one  to  six  or  more  pK>und&.  The  Bagg  street  main 
now  being  closerii  at   Grand    River  avenue,   the    16-inch 
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main  on  Park  street  was  extended  fronn  its  termination 
at  Washington  avenue  and  connected  with  it  at  Sixth 
street,  thus  providing  for  a  flow  from  the  Mullett  street 
30-inch  into  the  western  part  of  the  Bagg  street  line  and 
thence  northwesterly  through  the  Butternut,  Fifteenth  and 
western  Budianan  street  lines,  the  Buchanan  street  30-inch 
being  closed  at  Fifteenth  street  to  terminate  the  upper 
service  at  that  point  During  1894  a  large  number  of 
previou'sly  existing  dead  ends  in  the  system  were  ccHi- 
nected  to  other  lines,  and  many  lines  which  crossed  without 
being  connected  were  joined.  A  twelve  and  ten-inch  line 
was  laid  from  the  Mullett  street  30-inch  to  the  old  24>inch 
at  the  comer  of  Brush  street  and  Edmund  place  in  anticipa- 
tion of  future  work  in  the  district  above  the  old  line,  and 
a  sub-system  beginning  with  a  16-inch  main  was  laid 
from  the  Canfield  avenue  main  at  Dubois  street  north  and 
west,  to  supply  the  very  high  territor}-  midway  between 
Canfield  avenue  and  the  Boulevard,  and  late  in  the  season 
some  extensions  were  made  along  Fort  and  Porter  streets 
from  Seventh  and  Tenth  streets  west,  to  improve  the 
service  in  the  manufacturing  districts  along  the  line  of  the 
Michigan  Central  Railroad.  During  this  year  the  need 
of  an  additional  main  from  the  pumping  station  to  Chene 
street  was  demonstrated,  and  its  construction  comprised 
the  bulk  of  the  work  for  1895.  This  main  was  only 
brought  into  service  in  March,  1896,  and  since 
liiat  time  the  remaining  gaps  in  the  plan  of  readjustment 
have  been  filled'  by  the  construction  of  the  16-inch  and  its 
sub-^stem  ifrom  the  comer  of  Watson  and  Brush  streets 
westward  and  northward,  dividing  the  territor\^  between 
the  old  24-inch  and  the  Canfield  avenue  main,  and  the 
connection  of  the  42-inch  on  Canfield  with  the  30-inch  mains 
on  Orleans  and  Scott  streets. 

The  division  of  the  system  into  the  upper  and  lower 
service,  on  which  different  pressures  were  carried  at  the 
engines,  interfered  with  the  adjustment  of  the  pumping 
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capacity  to  the  demands  of  consumption,  and  often  necessi- 
tated the  wasting  of  considerable  quantities  of  water  and 
also  required  continued  manipulations  of  the  gates  at  the 
Pumping  Station,  as  it  frequently  happened  that  one  engine 
would  be  overtaxed,  while  the  other  was  hardly  able  to 
keep  moving  without  wasting  water.  When,  further,  it 
became  necessary  to  run  more  than  two  engines,  tliere 
was  difficulty  in  so  arranging  matters  that  the  third  should 
work  economically,  and  in  1895  the  plan  was  abandoned, 
and  about  the  same  time  the  stand  pipe  was  disconnected 
from  the  mains. 

Results. 

The  system  under  which  the  plant  now  operates  con- 
templates the  discharge  of  each  engine  being  delivered 
to  all  mains  at  the  Pumping  Station  under  the  same 
pressure,  which  is  varied  from  hour  to  hour  to  maintain 
a  constant  head  at  the  Water  Office,  that  being  taken  as 
the  controlling  point  of  the  distribution,  and  to  so  regulate 
the  quantity  of  water  consumed  from  each  main,  by  divid- 
ing the  territory  supplied,  as  to  produce  by  increase  or 
decrease  of  frictional  resistances  the  proper  amount  of 
pressure  in  each  locality.  The  application  of  such  a  method 
of  solving  the  problem  of  unequal  pressures  is  limited,  for 
as  soon  as  very  great  differences  of  elevation  have  to 
be  siurmounted  the  extra  consumption  of  fuel  for  pumping 
all  water  against  the  higher  head'  outweighs  the  cost  of 
wasting  water  to  work  under  the  divided  system,  but  with 
our  own  conditions  it  seems  to  be  economical.  In  those 
places  where  heavy  pressures  are  carried,  the  question  of 
equalization  would  be  of  no  consequence,  but  in  this  one 
it  has  been  the  policy  to  supply  only  so  much  as  was 
deemed'  sufficient  for  the  domestic  needs  of  the  localities, 
fire  protection  being  provided  by  the  aid  of  steamers.  The 
results  obtained  by  the  various  changes  in  the  arrangement 
of  the  system  since  the  middle  of  1891  are  shown  in  the 
following  table: 
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In  explanation  of  this  table,  it  may  be  said  that  the 
pressure  at  the  engines  shown  in  the  third  column  is 
expended  in  three  ways:  First,  in  surmounting  the  eleva- 
tions to  which  the  water  is  supplied ;  second,  in  overcoming 
the  frictional  resistances  which  retard  its  flow;  and  lastly, 
in  what  may  be  called  the  usable  pressure,  which  is  that 
made  available  for  the  consumer.  The  amount  consumed 
from  each  cause  is  shown  both  in  actual  quantity  and  in 
percentage  of  pressure  at  the  engines.  The  pressure 
required  in  surmounting  the  elevations,  which  ranges  from 
only  6|  pounds  at  one  point  to  over  2^  pounds  at 
another,  and  averages  about  182/3  pounds  for  the  entire 
system,  can  never  be  changed  so  long  as  the  limits  of  the 
system  do  not  change,  unless  the  surface  of  the  ground 
should  itself  be  raised  or  lowered.  It  therefore  appears 
that,  to  increase  the  usable  pressure  for  the  consumer,  the 
pressure  at  the  engines  must  be  increased  or  the  frictional 
resistances  must  be  decreased.  As  increase  at  the  engines 
means  increase  of  cost  of  pumping,  and  the  frictional  resist- 
ances increase  more  rapidly  than  the  amount  of  water  used 
increases,  the  importance  of  reducing  them  by  all  available 
means  may  be  appreciated.  How  well  the  operations  to 
this  end  have  succeeded  may  be  seen  from  a  comparison 
of  the  period  '* April  to  June,  1893,''  with  '7^^^  ^  to  June 
30,  1896,"  of  this  table,  during  which  about  the  same  quan- 
tities of  water  were  consumed  daily.  This  shows  the 
frictional  losses  to  have  been  reduced  from  7.6  lbs.  in  the 
first  to  2.6  lbs.  in  the  second,  or  from  \y\  per  cent,  of  the 
engine  pressure  to  less  that  5f  per  cent.  Had  the  system 
been  this  year  in  the  same  condition  as  in  June,  1893,  the 
cost  of  fuel  for  pumping  water  would  have  been  increased 
nearly  12  per  cent. 

The  preceding  table  does  not  in  any  way  exhibit  the 
results  obtained  in  equalizing  pressures,  which  are  set  forth 
in  the  one  following: 
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YEABtY  CHANGES  AT  VARIOUS  LOCATIONS  IN  MONTHLY 

AVERAGE  USABLE  PRESSURE. 


Aug. 
1891. 
Lbs. 
Pres- 
sure. 

Aug. 

Lbs. 
Pres- 
sure. 

AuonsT,  1898. 

Aug. 
1894. 
Lbs. 
Pres- 
sure. 

Aug. 
1^. 
Lbs. 
Pres- 
sure. 

19.4 
16.5 
13.6 

25.6 

28.0 

Aueusr,  18Bt. 

LOCATION. 

Lbs. 
Pres- 
sure. 

Ch'ge 
from 
1892. 

Lbs. 
Pres- 
sure. 

Ctadn 
finm 
laoi: 

Russell  and  High 

Alexandrine  and  Cass. . 
Russell  and  Ferry 

Water  Office 

18.9 
15.8 
12.1 

21.0 

26.4 

12.7 

18.8 

9.4 

21.3 

24.1 

16.1 
17.8 
11.4 

22.2 

28.2 

+8.4 
+4.0 
+2.0 

+0.9 

-0.9 

18.7 
17.2 
13.9 

26.7 

26.0 

19.8 
18.0 
14.4 

27.0 

28.6 

7.1 
4.7 
5.0 

5  7 

Hubbard  and  Fort 

2.5 

From  these  two  tables  it  appears  that  the  problem  of 
equalization  was  practically  solved  at  the  end  of  1893,  and 
the  work  of  the  last  three  years  has  been  mainly  devoted 
to  a  general  increase  of  usable  pressure  and  a  decrease 
of  frictional  losses. 


Present  Practice  in  Operation. 


In  the  readjusted  system,  as  completed,  beg^ning  with 
a  uniform  pressure  on  all  mains  at  the  Works,  the  upper 
42-inch  main  will  supply  all  territory  north  and  east  of 
a  line  drawn  from  the  intersection  of  Greenwood  avenue 
and  the  Boulevard  curving  with  the  convex  side  south- 
westward  to  the  intersection  of  the  Canfield  avenue  main 
with  the  new  30-inch  main  at  the  alley  east  of  St  Antoine 
street,  thence  along  the  north  and  east  side  of  the  30-indi 
to  Obene  street  and  southeasterly  to  the  Works.  The 
remainder  of  the  city  will  be  supplied  through  the  middle 
and  lower  42-inch  mains  on  Champlain  street  and  Jefferson 
avenue.  No  separation  of  the  territory  supplied'  by  the 
llatter  is  made  until  Brush  street  is  reached,  where,  by  the 
closing  of  a  gate  in  the  old  24-inch  at  Watson  street,  the 
flow  through  the  Orleans  and  Watson  street  mains  is  forced 
into  the  new  16-inch,  and  the  surplus  beyond  its  capacity 
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goes  to  re-eirforce  the  new  30-inch  at  ^cott  and  Orleans 
streets,  the  main  supply  of  which  comes  through  the  Chene 
street  line,  until  now  practically  a  dead  line,  since  the  sys- 
tems were  first  divided.  This  level  extends  west  to  the 
intersection  of  Fifteenth  and  Buchanan  streets,  and  north 
to  the  line  bounding  the  upper  service.  The  next  level, 
that  crossed  by  the  old  24-inch  main  from  Brush  street  to 
Grand  River  avenue,  is  fed  by  the  12  and  lo-inch  line  on 
St.  Antoine,  Beaubien  and  Brush  streets  from  the  Mullett 
street  30-inch,  and  re-enforced  by  the  lines  on  John  R. 
street.  Woodward  avenue  and  Cass  street.  The  territory 
south  and  west  of  the  130-foot  contour  will  be  supplied 
partly  from  the  Mullett  street  main  through  the  Park  street 
line  and  the  old  lines  on  Bagg,  Butternut,  Fifteenth  and 
Buchanan  streets,  but  principally  from  the  lower  main 
extended  by  the  down  town  piping  and  the  MichigaH  and 
Vinewood  avenue  mains.  By  reference  to  the  elevations, 
as  shown  by  the  contour  lines  on  the  map  opfK>site  page 
76,  it  will  appear  that  this  arrangement  is  analogous  to  the 
well-designed  water  frtping  for  a  four-story  building,  in 
which  the  supply  for  tlie  top  floor  is  taken  in  an  independent 
riser,  which  corresponds  to  the  upper  main,  and  the  other 
floors  are  supplied  from  common  risers,  but  with  each  floor 
system  separate  and  so  arranged  as  to  be. least  affected  by 
the  consumption  on  the  floors  below.  It  may  be  incident- 
ally remarked  that  much  of  the  difficulty  experienced  in 
supplying  water  from  our  mains  to  upper  floors  is  due  to 
the  neglect,  on  the  i>art  of  the  designer  of  the  piping  in 
the  building,  to  apply  the  above  principles. 
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Future  Extensions. 

As  to  future  extensions,  tlie  only  one  of  consequence  to 
be  demanded  by  the  growth  of  the  city  within  its  present 
Hmits  will  be  from  Mack  avenue  northward,  probably  upon 
Cadillac  Boulevard.  This  will  ultimately  be  needed,  not 
only  to  supply  the  territory  now  in  the  city,  but  also  the 
territory  eastward  along  Gratiot  avenue.  Tlie  most  imme- 
diate problem  is  likely  to  be  the  supplying  of  the  village 
of  Delray  and  the  adjoining  territory.  For  this  a  main  car- 
ried westward  from  the  Vinewood  avenue  line,  probably  on 
or  near  Fort  street,  seems  now  to  be  the  most  promising 
solution.  Growth  in  the  district  along  and  north  of  Michi- 
gan avenue,  in  Springwells,  may  be  provided  for  from  the 
1 6-inch  main  in  Buchanan  street,  now  extending  to  Liver- 
nois  avenue.  As  the  territory  along  Grand  River  avenue 
beyond  the  present  city  limits  is  built  up,  it  will  probably 
become  necessary  to  lay  a  main  along  Grand  River  avenue 
to  connect  the  30-inch  on  Buchanan  street  to  the  24-inch 
in  the  North  Boulevard,  from  which  a  branch  may  be 
carried  to  supply  the  demands  on  Warren  avenue.  The 
30-inch  main  on  Collins  street,  extending  to  Griffin  street, 
appears  to  furnish  sufficient  capacity  for  the  extensions 
that  may  be  needed  along  the  line  of  the  D.,  G.  H.  &  M. 
Railway,  and  when  the  consumption  toward  Grosse  Pointe 
outgrows  the  capacity  of  the  present  lines  in  that  direction, 
a  larger  main  can  be  taken  from  the  Pumping  Station  directly 
to  the  point  desired.  The  necessar}^  sizes  of  these  several 
lines  it  would  be  useless  to  attempt  to  estabHsih,  as  when 
they  are  needed  much  more  accurate  information  can  be 
obtained  as  to  the  requirements  than  is  available  now. ,  It 
is  to  be  borne  in  mind,  however,  that,  while  the  probable 
future  extensions  will  be  unlikely  to  cause  serious  difficulty, 
the  one  just  made  may  compel,  at  some  future  day,  the 
establishment  of  a  high  service  pumping  station  somewhere 
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in  the  northern  part  of  the  city  to  supply  the  very  hig-h 
levels  north  of  the  Boulevard,  for,  with  the  present  small 
consumption  there,  our  engines  are  barely  able  to  overcome 
the  friction  and  elevation,  and  deliver  water  with  a  fair 
margin  of  usable  pressure  at  the  city  limits,  and'  as  the 
consumption  increases  the  friction  will  increase  rapidly.  It 
ma;y  be  possible  to  apply  to  this  territory  Mr.  McAlpine's 
recommendation  of  balancing  reservoirs  and  thereby  avoid 
the  expense  of  maintaining  the  auxiliary  pumping  station, 
but  these  are  problems  of  the  future  and  it  seems  hardly 
likely  that  they  will  demand  attention  before  1900. 


Consumption  in  I896. 

Several  conditions  have  combined  during  the  past  year 
to  make  it  almost  as  notable  in  its  water  consumption  as 
the  one  preceding  it,  but  in  the  opposite  way.  The  average 
daily,  per  consumer,  consumption  has  been  about  131 
gallon's,  or  very  nearly  the  same  as  in  1882.  Not  only 
diuring  the  summer,  but  also  during  the  winter,  the  temper- 
ature favored  low  consumption,  and  the  efforts  made  to 
persuade  our  citizens  to  curtail  the  extravagant  use  of 
water  for  sprinkling,  combined  with  the  damp  season  and 
the  reduced  pressures  at  the  engines,  have  all  added  their 
effects  in  producing  the  reduction.  To  those  who  are 
interested  in  this  matter,  a  comparison  of  Hate  VII, 
page  66,  of  the  Report  for  1895,  with  Hate  IV,  page  70, 
will  be  highly  in«structive. 
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Experiments  on  Lawn  Sprinkling  Apparatus. 

E^rly  in  the  season,  at  the  request  of  your  General  Super- 
intendent, a  series  of  experiments  were  carried  on,  under 
the  direction  of  the  writer,  to  determine  the  quantity  of 
water  that  would  be  used  by  the  various  lawTi  sprinkling 
devices  and  garden  hose  nozzles  on  the  market.  Twenty- 
nine  sprinklers  and  eight  nozzles  were  tested  under  various 
conditions,  the  results  being  presented  in  the  table  on  pages 
72-3.  Briefly,  it  may  be  said  that  the  quantity  of  water 
consumed  by  the  different  appliances  tested  varied  from 
four  to  thirteen  barrels  per  hour,  and  the  depth  to  which 
the  water  would  cover  the  area  sprinkled  in  one  hour,  if 
all  were  confined  upon  its  surface,  ranged  from  0.2  inch 
to  5  inches. 

An  ordinarv  rainstorm  seldom  amounts  to  more  than 
three-quarters  of  an  inch  in  six  or  eight  hours,  from  which 
fact  may  be  inferred  the  wastefulness  of  drenching  a  portion 
of  a  lawn  in  a  few  minutes  with  from  one-half  to  one  inch 
of  water,  as  many  of  the  sprinklers  do. 

These  experiments  proved  that,  with  our  low  pressures, 
those  sprinklers  which  depend  for  the  distribution  of  the 
jet  on  a  rotation  of  the  water  itself  in  a  cham'ber  without 
moving  parts  are  not  satisfactory,  although  some  probably 
would  be  so  at  higher  pressures,  and  those  in  which  the 
spray  was  thrown  by  light  revolving  vanes  gave  the*  best 
results,  some  of  them  exceeding  in  area  sprinkled  the  vari- 
ous rotating  arm  sprinklers  tested. 
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Waste  Detection. 

In  pursuance  of  the  recommendations  in  tlie  Annual 
Report  for  1895,  a  six-inch  Deacon  waste  detection  meter 
was  purchased  and  set  at  the  intersection  of  Hastings  and 
MuUett  streets  on  a  by  pass  around  a  gate  in  the  i^inch 
main  leading  north.  From  this  location  it  was  possible 
to  examine  territory  extending  from  Woodward  avenue 
to  Riopelle  street,  and  from  Mullett  street  to  A<ielaide 
street.  Of  these  investigations,  the  results  from  two  dis- 
tricts covering  a  considerable  range  in  the  character  of  the 
inhabitants  have  been  selected,  and  are  presented  in  the 
table  on  pages  74-5.  This  table  shows  the  water  passing 
hourly  through  821  connections,  supplying  about  4^500 
people,  during  the  time  between  12  o'clock  midnig-ht  and 
6  o'clock  A.  M.,  and  which  may  be  assumed  to  be  prac- 
tically all  wasted.  .  The  table  shows  many  interesting  things,, 
but  only  a  few  will  be  considered  here.  It  forcibly  brings 
out  the  fact  that  the  waste  is  by  no  means  universal;  that 
the  majority  of  the  consumers  keep  their  fixtures  in  good 
condition,  and  that  it  is  only  occasionally  that  we  find  the 
ones  responsible  for  the  leaks.  It  also  shows  that  often- 
times those  who  pay  the  highest  water  rates  w^aste  the  least 
water.  For  example,  on  Winder  street,  from  Woodward 
avenue  to  John  R.  street,  28  connections,  with  716  feet 
of  4-inch  pipe  laid  previous  to  1854,  show  a  waste  ctf  about 
9  U.  S.  gallons  per  tap  hourly,  which  is  no  more  than-  some 
lawn  sprinklers  throw  in  one  minute,  while  on  Napoleon 
street,  from  Brusih  street  to  Beaubien  street,  14  connections, 
with  310  feet  of  4-inch  pipe  laid  in  1888,  show  a  loss  of 
over  40  gallons  hourly  per  tap.  The  average  waste  in  the 
districts  included  in  the  table  appears  to  be  about  80  gallons 
per  consumer  daily,  which  corroborates  the  previous  esti- 
mates of  average  useless  consumption.  The  many  duties  , 
devolving  upon  this  department  in   connection  with  the 
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construction  of  the  past  season  have  prevented  the  carrying 
of  the  waste  detection  investigations  to  completion,  and 
the  work  done  in  this  line  is  to  be  regarded  as  largely 
preliminary,  as  considerable  time  was  consumed  in  becom- 
ing familiar  with  the  working  of  the  apparatus  and  the 
methods  of  operating  in  the  various  districts.  That  the 
Deacon  meter  will  prove  a  valuable  aid  in  locating  the  places 
where  the  greater  losses  occur  has  been  established!  beyond 
question. 

With  reference  to  the  routine  work  of  the  Engineering 
Department,  comment  is  unnecessary.  The  records  speak 
not  only  for  themselves,  but  for  all  who  have  been  connected 
with  their  preparation  and  preservation. 

The  thanks  of  your  Engineer  are  extended  to  all  those, 
not  only  in  our  own  and  other  city  departments,  but  many 
unofBcially  connected  with  public  service,  who  have  afforded 
us  courtesies  and  information,  and  particularly  to  your 
honorable  body  and  the  General  Superintendent,  for  the 
kind  consideration  and  high  appreciation  which  have  been 
evinced  toward  the  work  of  my  subordinates  and  myself. 

All  of  which  is,  gentlemen,  very  respectfully  submitted. 

GARDNER  S.  WILLIAMS, 

Civil  Engineer. 
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Detroit,  Jainiary  2(1,  1897. 
To  the  Board  ot  Water  Commissioners: 

Gentlemen — In  compliance  with  the  rules  and  regula- 
tions of  your  honorable  body,  1  herewith  report  the  woric 
<Ione  in  the  Meter,  Inspection,  Service  Cocks  and  Repairing 
Leaks  Department  during  the  year  1896: 

The  following  table  shows  the  number  of  meters  placed 
during  the  year  and  total  number  in  service  on  the  31st 


day  of  Decem'ber, 

1896: 

SIZKS, 
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The  foltowing  table  shows  the  total  number  of  meters 
in  service,  the  different  kinds  and  sizes,  and  also  the  number 
of  indicators  attached  to  hydraulic  elevators: 

IN  SEBVIOE  JANUARY  1,   IS07, 
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METERS  IN  STOCK. 
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Valuation  of  meters  In  stock  January  lat,  1897 |  1.631  00 

Valnation  ot  material  on  band  January  Ist,  1897 472  S2 

Valoation  ot  tools  Jajiuary  1st,  1897 486  57 

Valuation  ot  lioreeH,  wagooH,  etc.,  January  lot,  1897 380  00 

Valuation  ot  furniture  and  fixtures 100  00 

I     3.070  3y 

Valuation  of  meters  in  service  January  iHt,  1896 t  91.S71  5S 

Deduct  10  per  cent,  for  depredation  In  value 9,157  1^ 

I  82,414  43 
Add  amt.  expended  during  the  year  for  meters  placed . .     18,140  61 


Less  stock  on  hand  January  1st,  1897 3,070  39 

Total  valuation  of  meters  in  service  January  1st.  1897.1  97.484  es 

Cost  of  material  used  in  repairing  meters,  1896 |       273  19 

Coat  of  labor,  repairing  metere,  1896 1.048  77 


Less  amt.  received  for  repairing  meters.  1896 : 

Total  cost  of  repairs,  1896 f    1.2: 
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Eight  hundredl  and  nine  meters  were  placed  during  the 
past  year,  making  the  total  number  now  in  use  forty-five 
hundred  and  eighty-four  (4,584).  Of  the  809  meters^  795 
were  placed  at  the  request  of  consumer. 

The  longer  the  meter  system  is  in  use,  the  more  popular 
it  becomes  with  water  consumers,  as  they  now  understand 
that  it  only  requires  good  plumbing  and  reasonable  care 
in  order  to  get  an  abundant  supply  of  water  at  a  very 
small  cost.  If  any  additional  facts  were  necessary  to  prove 
its  justness,  the  past  year  has  produced  many  of  them. 

If  it  is  fair  for  each  consumer  to  pay  for  quantity  used, 
then  the  only  way  for  him  to  get  justice  is  to  pay  by 
meter  measurement.  If  there  is  to  be  a  price  for  water, 
there  is  no  other  way  to  deal  fairly  with  all.  An  estimated 
assessment  is  based  on  the  quantity  consumed,  and  as  it 
is  utterly  impossible  to  estimate  correctly,  it  does  not  seem 
as  though  there  could  be  any  reasonable  objection  to  the 
meter,  which  records  the  exact  quantity  consumed. 

A  case  in  point  during  the  last  three  months  is  quite 
interesting:  The  owner  of  a  house  on  Park  street  was 
notified  to  repair  leak  in  water  pipe  leading  to  a  closet, 
and  he  objected,  claiming  it  was  small  and  he  did  not  want 
to  be  put  to  the  expense  of  repairing  it,  and  requested  a 
meter  placed  on  the  premises,  saying  "he  would  pay  for 
all  waste  rather  than  go  to  the  trouble  and  expense  of 
stopping  it."  On  October  3rd  we  placed  the  meter,  and 
the  first  month's  consumption  was  88,500  gallons,  the 
second  month  96,750  gallons,  third  month  114,750  gallons^ 
making  the  consumption,  from  October  3rd  to  December 
28th  (85  days),  300,000  gallons.  The  family  occupying  the 
house  consists  of  three  persons,  which  makes  an  average 
daily  per  capita  consumption  of  1,166  gallons.  The  esti- 
mated rate  on  the  premises  was  $11  per  year,  and  the 
present  meter  rate  (unless  leak  is  repaired)  will  be  about 
$35.  Just  how  long  the  owner  will  continue  to  pay  the 
present  rate  rather  than  repair  leak  is  a  question  for  himself 
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to  decide,  but  when  it  is  considered  that  other  bouses  in 
the  same  block,  containing  more  water  fixtures  than  his, 
are  using  less  than  7,000  gallons  per  month,  making  their 
yearly  payment  $6,  it  would  seem  as  though  it  wais  of 
enough  importance  to  have  it  repaired. 

Another  case  where  one  of  our  leak  examiners  found 
water  running  in  closet  on  different  occasions,  and  not 
being  able  to  convince  the  owner  that  such  waste  was  not 
necessary,  suggested  it  as  a  proper  place  to  set  a  meter,  and 
we  did  so,  producing  the  following  results:  The  first  fifteen 
days  showed  a  consumption  of  45,000  gallons.  The  esti- 
mated assessment  for  that  time  had  been  paid  at  the  yearly 
rate  of  $5,  the  assessor  not  knowing  that  there  was  a  closet 
on  the  premises,  which  seems  to  liave  been  there  several 
years  without  being  discovered.  The  first  mondi's  meter 
bill  (which  was  for  July  last)  showed  15,000  gallons,  for 
which  they  paid;  and  since  that  time  (five  months)  their 
average  monthly  consumption  has  been  2,660  gallons, 
making  their  daily  per  capita  consumption  18  gallons 
instead  of  600  gallons,  as  they  were  using  when  the  meter 
was  first  placed.  The  owner  has  been  convinced  of  two 
things — ^first,  that  it  is  not  necessary  to  keep  a  running 
stream  in  doset,  and  second,  it  pays  to  be  careful  in  the 
use  of  water  as  well  as  it  does  any  other  commodity. 

The  meter,  in  addition  to  its  being  a  great  leak  detector, 
etc.,  has  a  moral  feature  that  should  not  be  overlooked.  If 
all  consumers  were  metered,  water  could  be  furnished  in 
this  city  at  such  small  cost  that  every  person  could  have 
a  bountiful  supply,  and  nobody  need  resort  to  any  mi's^ 
representations,  such  as  concealing  families,  fixtures,  eta, 
something  that  would  certainly  relieve  the  conscience  of 
an  occasional  water  consumer. 

We  have  been  deducting  10  per  cent,  each  year  from  the 
valuation  of  meters  in  service,  to  cover  the  loss  by  wear 
and  tear,  but  I  am  satisfied  that  5  per  cent,  will  fully  provide 
for  all  tosses  from  that  source,  as  during  the  past  year  we 
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have  had  occasion  to  test  several  meters  that  have  been  in 
service  for  seven  years  and'  over,  and  find  them  in  almost 
perfect  order.  In  some  cases  a  portion  of  the  gear  has 
to  be  replaced;  otherwise  the  machine  is,  apparently,  as 
good'  as  new,  proving  that  at  the  end  of  ten  years  a  large 
proportion  of  the  meters  that  have  been  in  use  that  length 
of  time  will  be  good  for  at  least  as  many  more  years,  and 
probably  much  longer,  only  requiring  reasonable  care  and 
a  slight  amount  of  repairs. 


Inspection. 

During  the  past  year  the  leak  examiners  made  49,630 
examinations,  and  reported  2,623  leaks,  2,312  of  which 
were  repaired  within  Ihe  specified  time  given  for  same,  and 
311  were  ordered'  shut  off  for  failure  to  make  the  necessary 
repairs. 

The  percentage  of  leaks  to  numiber  of  examinations  made 
has  fallen  off  from  8.02  per  cent,  in  1895  to  5.28  per 
cent  in  1896,  showing  that  the  system  of  regularly  examin- 
ing the  service  connections  throughout  the  city  is  producing 
good  results. 

In  addition  to  the  foregoing,  the  examiners  also  delivered 
46,700  of  the  "  New  Regulations  for  Use  of  Hose  and 
Sprinklers,"  having  delivered  one  at  every  occupied  build- 
ing in  the  city.  As  the  past  season  was  nbt  one  that 
requiredl  a  very  large  use  of  hose,  we  were  not  able  to  judge 
very  accurately  what  effect  they  will  have,  but,  judging 
from  the  number  of  enquiries  from  consumers  in  regard  to 
them,  we  think  that  it  will  be  a  very  beneficial  one.  Still, 
there  are  some  who  think  it  arbitrary  on  the  part  of  the 
Water  Board  not  to  allow  them  to  set  out  their  sprinkler 
on  the  first  warm  day  in  spring  and  not  take  it  in  again 
until  the  snow  flies  in  the  fall,  and  allow  it  to  operate  con- 
tinually. 
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The  examiners  also  spend  about  twelve  days  each  month 
reading  meters  and  delivering  meter  bills,  which  makes  it 
impossible  to  get  over  the  city  twice  each  year  in  their  leak 
examinations;  still,  as  the  number  of  metered  services 
increase,  in  the  same  proportion  do  the  service  connections 
that  need  inspecting  decrease,  as  after  a  meter  is  set,  no 
further  examinations  for  leaks  are  necessary,  as  the  owner 
or  occupant  then  becomes  an  interested  party. 


Service  Connections. 


Seventeen  hundred  and  seventy-seven  (1,777)  service 
connections  were  made  during  the  past  year;  725  of  them 
were  |-inch,  1,002  i-inch,  40  2-inch,  4  3-inch,  3  4-inch  and 
3  6-inch.  Eighty-four  five-eighths  dud  12  i-inch  service 
connections  were  discontinued,  making  the  total  number 
of  service  connections  in  tlu'  city  on  the  first  day  of  January, 

1897,  50o90- 

In  addition  to  that,  there  were  inserted  for  tlie  iron  pipe 

department,    in    streets    where    the    old    mains    had    been 

removed  and  replaced  with  larger  ones,   551   five-eighths 

and  355    I-inch   service  cocks,  which  were  connected  up 

with  the  old  service  pipes  on  the.  different  premises.     The 

Water  Works  furnished  the  screw  service  cock,  and  retained 

all  of  the  old  drive  cocks  that  w^ere  taken  out,  all  of  which 

were  sold,  by  order  of  the   General   Superintendent,   and 

the  amount   received  therefor  credited  up   to   tlie   Service 

Oocks  Department. 

There  w^re  350  more  service  connections  made  in  1896 

than  there  were  in   1895,  accounted  for,  partially,  by  the 

Water  Works   having   made   the    connections   on    vacant 

property  on  streets  that  were  about  to  be  paved;  460  of 

such  were  made,  the  service  pipe  extending  from  main  to 

one  foot  inside  of  curb  line,  where  a  stop-box  was  placed. 

Hereafter,  if  all  service  connections  are  made  on  streets 
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before  they  are  paved,  it  will  save  much  annoyance  and 
expense,  and  also  add  largely  to  the  lasting  qualities  of  the 
pavement,  as  it  will  stop  the  necessity  of  disturbing  it  in 
any  way  for  making  such  connections  thereafter. 

The  following  statement  will  show  the  receipts  and  dis- 
bursements in  the  Service  Cocks  Department  d^iring  the 
past  year: 

Receipts  for  service  cocks $5,229  75 

Receipts  for  plumber  licenses 565  00 

Receipts  for  labor  and  material 160  20 

$5,954  95 

Total  expense  of  Service  Cocks  Department $11,284  95 

Less  labor  of  inspectors $5,120  00 

Less  two  buggies  and  eight  buggy  tops.      224  50 

5,344  50 

5,940  45 

Balance  to  credit  for  Service  Cocks  $     14  50^ 


Inspection  of  New  Work. 

The  inspectors  in  this  department  have  a  gradual  increase 
in  the  amount  of  work  in  their  different  districts  each  year. 
Still  they  are  able  to  give  close  attention  to  all  new  work, 
and  such  additional  work  as  they  are  called  upon  to  do 
for  the  Assessors,  and  at  the  same  time  are  gradually  getting 
their  record  books,  containing  the  location  of  all  stop-boxes 
on  service  connections,  in  good  shape.  When  they  are 
completed,  they  will  be  of  much  benefit  to  the  Works.  With 
proper  attention  given  to  the  recording  of  all  new  boxes 
there  ought  not  to  be  any  difficulty  in  locating  stop-boxes 
in  Uhe  future. 

There  have  been  no  changes  in  this  department  during 
the  past  year,  everything  having  been  conducted  as  in 
former  years. 

The  following  table  will  show  what  the  inspectors  have 
done  during  the  past  year,  in  addition  to  their  work  on 
record  books: 
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Plumbers  and  Plumbing^. 

One  hundred  and  thirteen  (113)  licenses  were  issued  to 
plumbers  during-  the  last  year,  being  12  less  tlian  in  1895. 

Having  to  pass  an  examination  before  the  Board  of 
Plumbing  Examiners,  and  produce  a  certificate  from  the 
Board  of  Health  as  to  their  competency,  before  a  license 
is  granted  them,  has  undoubtedly  driven  some  who  called 
themselves  plumbers  out  of  business.  There  seems  to  be 
plenty  left,  however,  to  do  all  the  business  in  their  line. 
The  competition  has  been  so  great  for  some  time  past,  and 
prices  cut  to  such  an  extent,  that  the  tendency  is  to  slight 
work,  and  it  requires  the  strictest  attention  on  the  part  of 
our  inspectors  to  see  that  all  material  and  work  is  done 
in  accotldance  with  the  rules  and  regulations  of  the  Board. 
I  believe,  however,  that  the  average  plumbing  work  being 
done  throughout  the  city  at  the  present  time,  from  both 
material  and  a  sanitary  point  of  view,  is  much  better  than 
at  any  time  in  the  previous  history  of  our  Works,  due 
largely  to  the  efforts  of  our  inspectors,  in  connection  with 
those  of  the  Board  of  Health. 
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TABLE  SHOWING  THE  NUMBER  OF  SERVICE  CONNEC 
TIONS  IN  USE  JANUARY  1,  1897. 


SIZE  OF  CONNECTION. 


f  inch 

1 

2 
3 
4 
6 
8 
10 


Number 

in  use 

Jan\v  1. 

1H0«. 

Added 
in 

18WJ. 

Discon- 
tinued 
in 

1896. 

36,997 

11.4^0 

181 

134 

114 

9 

2 

1 

725 

1,002 

40 

4 

3 

3 

84 
12 

•  ••••* 

•  •   •   •    •   • 

48,918 

1,777 

96 

Total 

in  use 

Jan'y  1. 

1H(»7. 


37.638 

12,470 
001 

13K 

117 

12 
o 


50,599 


Repairing^  Leaks. 


The  watchfulness  and  care  necessary  on  the  part  of  the 
Leak  and  Repair  Department  are  understood  and  appre- 
ciated by  only  a  few  people.  When  even  one  of  the 
smallest  mains  breaks,  there  is  always  more  or  less  damage, 
and  a  break  in  one  of  the  larger  mains  involves  danger 
as  well  as  damage. 

Since  the  last  report  there  have  been  four  comparatively 
serious  breaks  in  mains. 

On  April  2nd,  opposite  the  Majestic  Building  on  Wood- 
ward avenue,  a  wood  plug  in  a  6-inch  'T,"  which  had  been 
in  use  since  1872,  by  the  action  of  water  and  sand  became 
loose,  and  the  flow  of  water  caused  a  washout  into  the 
sewer,  making  a  hole  under  the  asphalt  pavement  about 
the  size  of  a  street  car.  Fortunately,  it  was  discovered 
before  injury  came  to  any  person. 

Practically  a  similar  incident  occurred  at  Riopelle  and 
the  alley  north  of  Mullett  street,  on  August  19th.  A  6-inch 
pipe  had  been  broken  square  off  by  the  settling  of  a  sewer 
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ditch,  an<l  the  water  found  its  way  out  tlu^ough  the  sewer. 
It  had,  however,  washed  out  a  hole  under  the  pavement 
about  ID  feet  deep,  15  feet  long  and  12  feet  wide,  leaving 
the  pavement  in  its  place.  A  man  with  a  milk  wagon 
attempted  to  drive  over  it,  but  failed.  His  horse  got  across 
safely,  but  the  man,  wagon  and  milk  cans  landed  at  the 
bottom  of  the  hole,  'J'he  man  was  not  injured;  neither  was 
the  wagon. 

The  settling  of  made  ground  in  the  alley  east  of  the 
Union  Trust  Ihiilding  broke  the  4-inch  service  pipe  that 
leads  U)  said  building,  on  Xovember  23rd.  The  basement 
was  in  fifteen  or  twenty  minutes  Hooded  so  as  to  put  out 
the  fires  under  the  boilers. 

At  X'inewood  avenue  and  the  Michigan  C'entral  Railroad, 
a  split  in  the  24-inch  main  was  luckily  discovered  in  time 
to  prevent  any  considerable  washout,  but  the  trouble  was 
serious  enough  to  cause  the  railn^ad  com])any  to  abandon 
the  tracks  nearest  the  break  until  it  was  rejmired.  While 
there  is  no  i)asitive  evidence  to  bear  out  the  statement,  yet 
the  probability  is  that  the  heavy  and  ra])i(l  moving  trains 
at  that  point  caused  the  break.  The  pipe,  however,  showed 
a  weakness  due  to  a  strain,  ]>robabl\  caused  in  cooling". 

The  repairing  of  leaks  in  a  ]>lant  the  size  of  the  Detroit 
Water  Works  is  no  small  item.  As  the  plant  is  extended, 
the  possibilities  for  leaks  increase,  although  the  number 
of  leaks,  as  comi>ared  to  the  miles  of  pi]>e  and  numiber  of 
service  connections,  are  decreasing,  owing  to  improved 
methods  in  construction,  such  as  testing  main  ]>ipes  to  a 
pressure  of  about  80  ])oun(ls  before  they  are  put  in  service, 
inserting  service  cocks  with  a  screw  instead  of  drivingf 
them  in  after  drilling  a  hole;  also  re(iuiring  plumbers  to 
use  lead  pipe  knov.n  as  "strong,"  instead  of  "medium,"  as 
was  formerly  allowed. 

Of  the  number  of  leaks  in  mains,  2  were  in  joints  of 
42-inch,  4  in  24-inch,  I  in  16-inch,  2  in  8-inch,  6  in  6-inch, 
5  in  4-inch  and  3  in  3-inch.     Six  l)reaks,  and  two  plugs 
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becoming  loose  in  4-inch  branches  caused  leaks,  and  one 
wood  plug  in  8-inch,  and  3  in  6-inch,  gave  way  and  were 
replaced  with  iron  plugs.  A  crack  in  42-inch  main 
necessitated  jnitting  on  a  bolted  sleeve;  a  sleeve  was  also 
put  on  a  6-inch  and  an  8-inch  pipe  broken  by  the  settling 
of  a  sewer  ditch.  A  split  in  a  24-inch  made  it  necessary 
to  remove  the  whole  length  of  pipe  and  replace  it  with  a 
new  one.  We  found  62  leaks  on  old  abandoned  service 
connections;  31  leaks  were  caused  by  electrolysis,  25  of 
them  being  on  Jefferson  avenue,  3  on  Franklin,  and  3  on 
Clark  and  River  streets. 

Of  the  98  complaints  of  bad  water,  12  were  caused  by 
dead  ends,  and  cured  by  opening  the  blow-offs;  40  caused 
l)y  sediment  in  the  mains,  and  cured  by  flushing;  23  by 
foreign  matter  in  service  pipes,  which  were  remedied  by 
the  use  of  force  pump  and  flushing;  2  by  having  been 
tapped  too  low  down  on  main  pipe;  5  by  leaks  in  service 
pipes;  3  by  shutting  and  opening  gates  on  mains:  i  by 
having  service  pii)e  connected  with  tank  on  roof,  and  12 
were  found  with  no  cause  for  complaint. 

Had  many  of  those  who  last  year  made  complaint  of 
**no  water"  been  more  circumspect,  considerable  trouble 
and  expense  would  have  been  saved  this  department.  Too 
many  notify  the  Water  Office  of  not  having  water  when 
the  slightest  inspection  by  themselves  would  determine  the 
cause  and  put  the  remedy  in  their  own  hands.  Also  in 
the  matter  of  leaks;  during  the  last  month  our  men  were 
called  out  on  two  different  occasions  in  the  middle  of  the 
night,  and  traveled  two  or  three  miles,  only  to  find,  on 
their  arrival,  a  leak  in  the  house  that  was  stopped  by  just 
shutting  off  the  stop  in  the  cellar.  If  owners  and  occu- 
pants would  only  familiarize  themselves  with  the  water  pipes 
in  their  houses,  and  find  out  how  to  control  the  fixtures, 
or  the  different  branches  therein,  they  would  often 
save  themselves,  and  the  Water  Works,  much  annoy- 
ance     and      expense.        Among      the      167      complaints 


92  FORTY- FIFTH    ANNUAL    REPORT    OF    THE 

of  no  water,  82  of  them  were  caused  by  being  shut  off 
under  sink  or  in  the  cellar,  and  33  ha<l  no  cause  for  com- 
plaint; the  balance  frozen,  ser\'icc  i)ipe  stopped  with 
sediment,  leak  in  service  pipe,  rods  off  from  penstocks,  etc. 

Of  the  jy  complaints  of  short  supi)ly,  25  were  caused 
by  leaks  in  service  pipe,  10  by  sediment  in  scr\'ice  pipe, 
which  was  removed  by  use  of  force  i)ump.  13  not  turned 
on  at  stop  full  head,  9  service  pipes  loo  small,  one  had  23 
feet  of  small  nibber  hose  in  scr\-ice  pii)e  deft  there  by  some 
plumber  who  had  the  job  of  thawing  out  the  pipe  the 
winter  before),  9  had  no  cause  for  comi)laint,  the  balance 
were  caused  from  water  runninp^  in  closets  or  some  leaking 
fixtures  on  the  premises. 

The  following  table  will  show  nuich  of  tlie  work  done 
in  this  department  during-  the  past  year: 


RD   OF    WATER   COMMISSIONERS, 


■i« 

IH.xn  aaxuq-dujB 

«    - 

:  -    :  = 

_  - 

i> 

s 

■i».iBi<i9a 

HJl.ioJo-aaiijaf; 

-    :  -  =.  ^  ,    ,-.-«--- 

s 

5 

'pnaaiEuawia 

--    =    '"=    3    -    f-    =    -■-■=    « 

g 

2 

■USIW.IJBOiIu 

2   -■    *    "      ■     ■     :     :           ■    -    - 

^ 

s; 

■|«HjiI,,sjj.^.nu|a 

s  g  s  s  a  3  a  g  1  s  1  i 

€ 

1 

? 

i 

JO  wo  ^um.j 

--:„:;        ^    ^     ;    »     : 

s 

5 

2S 

■imis 

-5S^3S?£S3SS 

S 

s 

C4 

■JianBrJo 

:    =    SSsa    =   =    S£SS 

i 

§ 

i 

*-gS«3"^::j522; 

s 

s 

F= 

■wSK 

s 

E 

^ 

.„„-„. 

SS5SSS5SSSS5   5! 

§ 

§ 

&. 

■p3]dn,)*i-JH 

^S-35i5£a£gSSSi 

s 

% 

g 

t-" 

■tncidmBiiB^IM 

B.=     .-i2-     =     =r.     o.     =     »nm 

i 

S 

■iim^joj 

SSiSSSUSS^fiSS 

^ 

^ 

■m-u.^ily-Ilfi,.; 

e-«i«     ■«-=     .-.-a. 

a 

5 

■)riD:iBA 

ssas-SK'-sffiss 

K 

s 

9S 

a^lum,aJ««.^l 

S   -    =   "£"'-"«    ='     .   - 

ft 

8 

.(Kleins -iJ'iTifi 

*="**-£"*■"'-«- 

t: 

S 

f- 

JW-BAVi'ia 

:-""    =    =    S3-=    =    =    ' 

S 

s 

^ 

■.snrAVi'N 

«-2s*s52;ss^;s 

B 

s? 

i 

■s^lt,  .1.1,.,.,-S  "l 

=    2:t5SSE^^S'i3 

1 

1 

•«Ml.OtiI 

:^. -««„«««.. 

S 

5 

^ 

■Mnitai 

S 

SS 

i 

i 

1 
1    t 

■    :  1  ; 

. 

i  1 

1  i 

1 

1 

1 

94  IJOAKl)    OF    WATKR    COMMISSIONERS. 

All  repairs  to  pavements  (^wlnch  we  have  been  oblig'ed 
to  remove  in  order  to  repair  leaks)  have  been  made  by 
the  J)oard  of  Public  Works,  from  whom  we  have  received 
very  courteous  and  liberal  treatment.  Their  inspector, 
(jeorge  Pratt,  who  has  l)een  ni  charj^v  of  that  portion  of 
the  work,  is  entitled  to  much  praise  for  the  close  attention 
he  has  j;^iven  to  all  back-lillinj;-  and  rcpavinj^.  His  only 
aim  seems  to  be  to  see  that  both  the  l)nard  of  Pul)lic  Works 
and  l)Oard  of  Watei  Works  rcccivr  i^fnod  and  honest 
treatment. 

Attached  to  this  report  is  a  c()m])letr  hst  of  tools  on 
hand,  and  an  itemized  account  of  material  in  stock  in  the 
Meter,  Service  (^)cks  and  Rei)airinju:  Leaks  Departments, 
on  the  31st  day  of  I)ecend)er,  i>^)6. 

In  conclusion,  I  beg  to  thank  your  honorable  body,  the 
General  Su])erintendent,  and  heads  and  employees  of  all 
the  different  departments,  for  the  very  kind  and  considerate 
treatment  shown  me  during  the  past  year. 

All  of  which  is  respectfully  submitted. 

T.   R.  IHHWAM, 
Supt.  of  Meters  and  lns|)ection. 
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Detroit,  January  i,  1897. 
To  the  Board  of  Water  Commissioners: 

Gentlemen — I  have  the  honor  to  submit  the  Engineer's 
report  for  the  year  1896. 

The  following  table  shows  the  number  of  gallons  of  water 
pumped,  and  cost  of  fuel  for  the  years  named: 
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The  following  tables  show,  in  detail,  the  work  done  by 
each  engine  each  month  of  the  year: 


ENQINE  NO.  I. 


MONTHS. 


January 

Fe!)ruary 

March 

April   

May   

June 

July 

August 

SeptmnlN>r 

October   

Nov(»nil»t*r 

DecejnlH*!" 

Total 


lutioim. 
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ENGINE  NO.  3. 
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March 
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Juno 

July 

Aujrusi 

S«*pttMnln'r    ... 

OctolM'r 

NoviMubor 

I>»»i*iMnl)»'r 

Total 

lit 

:\\ 

717 
:{.l.-.7 

...a 

1(1 

'iu 
:ki 

:>.n7 

I.M.10«» 

* '  iiir.a:.("ii  * 
ini.:wi 

ll»S.lll> 

:i'.i.'<.()rKi 
i:ir.«Cxi 

I.TSJ.JM-CJ 

1  ll.l.'m.iiim 
•2?,Milii.'»iMi 

•••►.M.IXH.nVi 
71'.>.ISl.iiiNi 

7l().4iXUMtii 

rjjii.(i'.n>.(NMi 
:5.-Jl*,\:fti:{.n«' 

ENGINE  NO.  4. 

January 

Fohruary 

Man-li 

April      

May 

.Iiinc 

l.Vi 
.">|S 
'-•Hi 

."i7ti 

4S0 

7i'.i 

-ill 

l-jr,.«.»i»«» 
.v  »!.'>.»♦;'.' 

I'.ni.i.Tn 

•i\;i.*j\»s 
.*»i'.i.:-j(i 
4:hi..->.s:, 
MJj.iwe 

•.*71.HIi) 

:j:c..ri!..Vi.*. 
:i".i:l.l;n;.i».:, 
1. "••;.,- 41  i.n.vi 

July 

AUKUS!     

S«'pt«MulMT 

( )ctol>er  ...    . 

.■)^i.:mi.:!:ii 
•,»l.*>..»^»l.:;."ni 

November 

IhMM'MlblM- 

Total 

A;:;rrc^:ntt'. . 

■     •  ■  > 

4.1  rH5 

.A'! 
iC. 

:{.'■.  11. a"i:{ 

1 1. 1  »".»•».  :."iii 

'■.•.s>.i»i-,Mii:, 
i:i.-.».M,:^i'.».:i:  1 

(iallons 
Wati'r. 

:r.Ci.«i|'.i.:{;*J 

•■.?..">km;i 

lliatl-Jfl.l'.ll' 

'.Vi7.."lii.7«»-.' 
i:5:{.'.»sj.i.7» 

.v;.'.i'<-,;..M': 

','|S..V{!i.lIII 

:5a'{".'.'"i'.'«i.'is'j 
:il.*..liiii,'.i«M; 
',ini..v.»7.'.t:'.l 
•a.'«.if*i.7rJ>ln 

',*.'.NM.7r<i.«i.>     I 


I    Odl.Olo^'allonsoilcon- 

'  SllIIKjd. 

s<i:{.is7.1«.  cost  of  oil 
consumed. 
'  i>.::}."),()'3Hlbs.  coal  con- 
sumed. 

*17.*J»H..ll,  cost  of  coal 
(M)n.sumed. 

Tutal  ciKt,  ^n,lH6.17 
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Fuel  oil  consumed I  13,187  76 

Coal  consumed 17,998  41 

Salaries — ETngineers  and  fireman 19,419  79 

Consulting  Engineer 1,000  00 

Engine  oil  and  waste 408  93 

Repairs — Boilers  and  machinery 540  75 

Supplies — Soap,  polish,  etc 120  54 

Supplies — Valves,  gaskets,  packing,  etc 191  46 

Electric  light  supplies,  etc 183  42 

Street  car.  toll  tickets,  and  telegrams 14  18 

Medical  services 1  00 

Car  rented 8  00 

Farrier  6  30 

Horse  expense 144  64 

Boiler  inspection 48  00 

Cartage   6  13 

Expenses  to  Chicago  and  Saginaw 25  9u 

Alarms 64  00 

Stationery  1  60 

Ice  8  25 

Total   I  53,379  06 

Cost  of  fuel,  per  million  gallons  pumped,  has  been  $2.35.;, 
and  per  million  gallons  pumped  100  feet  high,  $2.18.8. 
Engines  Nos.  i  and  2  were  nm  a  good  part  of  the  year 
with  pumps  single  acting. 

The  tables  show  that  the  water  pumped  during  the  year 
was  13,254,369,371  gallons. 

The  total  expense  for  piunping  water  was  $53,379.06, 
making  the  cost  per  million  gallons  S4.02,  which  is  an 
increase  price  per  million  over  last  year.  Tliis  is  accoinuo«l 
for  by  the  high  price  of  fuel  consiuned  the  first  nine  months 
of  the  year,  which  the  following  table  will  show : 

COST  OF  FUELS  TO  PUMP  1.000.000  (JALS.  OF  WATER  100 

FEET  HIGH. 

Fuel  oil  at  .02.18  cents  per  gal |  2  78 

Anthracite  coal  at  |4.37  per  ton 2  40. 4 

Bituminous  coal  at  |2.60  per  ton 1  31 

In  figuring  the  cost  for  fuel,  there  has  not  been  any 
deduction  for  heating,  lighting,  or  banking  fires. 

The  Commissioners  contemplated  using  bitimiinous  coal 
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as  fuel.  In  June  there  were  <lelivere<l  and  tested  at  this 
Pumping  Station  25  tons  of  four  grades  of  bituminous  coal 
and  one  grade  of  anthracite  coal  which  we  had  on  hand, 
with  the  following  results: 

LBS.  OF  WATER  EVAPORATED  TO  1  LB.  OF  COAL. 

Actual  From  and  at 

ConditiODR.  21  so  Fah. 

Congo    coal H.77  lbs.  7.71  lbs. 

Peerless   Riverside  coal 8.00  lbs.  9.12  lbs. 

Anthracite    coal 8.75  lbs.  9.93  lbs. 

New  River  coal 9.22  lbs.  10.51  lbs. 

PocahoDitas    coal 9.42  lbs.  10.73  lbs. 

Feed  waier  measured  by  metei-. 

1 

After  results  of  tests  being  rci)<)rte(l  llie  contract  for  5,000 
tons  of  Pocahontas  c(kl1  was  made.  The  figures  show  a 
saving  while  using  bituminous  coal  for  the  last  three  months 
of  49.4  per  cent  over  fuels  consumed  the  first  nine  months 
of  the  year.  Hy  continuing  the  use  of  bituminous  coal- 
at  contract  price,  it  will  l)e  readily  seen  a  good  reduction 
in  the  price  (^f  pumping  water  will  be  made. 

The  new  coal-handling  device,  which  was  i)laced  in  posi- 
tion the  past  year,  is  a  gcxxl  im])rovcment  in  appearance 
over  the  former  one. 

The  four  Wood  water  tube  boilers  built  bv  Wickes  Bros, 
were  place<i  in  position  and  subjected  to  a  hydraulic 
pressure  of  225  pounds  and  pronounced  C).   K. 

Nov.  3  and  4  a  satisfactory  test  was  made  to  determine 
their  guaranteed  efficiency  and  economy.  'l"he  following 
table  will  show  results  of  tests  made: 
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EOCWOMY 
(JUARAXTEE. 

Date  of  trial November  3.  IMWi. 

Deration  of  trial lOhoim. 

DIMENSIONS  AND  PROP<>RTI«^XS. 

Kind  of  gn,te Wic-kes  n  tokiiiK- 

Orftte  surface— width  by  length  and 

area. «i  x  <»  ft— *•  stj.  ft. 

Water  heatinfi:  surface 'i.2kn)  »i{.  ft. 

Superheating  surface KiS.^mi.  ft. 

Area  of  chimney li».635 

Height  of  chimney viMfx. 

Ratio  water  heating  surface  to  gnite 

surface til.itol. 

Ratio  air  space  to  grate  surface I  c«i  *.'. 

AVERAGE  PRESSURES. 

Steam  pressure  in  boiler  by  gautre  ...  lU.oi . 

Absolute  steam  pressure Ttt.^iiT. 

Atmospheric  pressure  i>er  bar«)niet**r  'Jlt.4<H>— i4.4ltr. 

Force  of  draft  in  inches  of  water .*». 

AVERAGE  TEMPERATURES. 

Of  external  air  54.1). 

Of  fire  room 72.H. 

Of  escaping  gases iiSTt.Ty. 

Of  feed  water .V4 . 1. 

FUEL. 

Kindof  coa' IN >cahontas  Lump- 
Total  amount  consumed (i,4(K)  Uya. 

Moisture  in  coal i  per  cent. 

Dry  coal  consumed 6.*2?2  lbs. 

Total  refuse liwibs.— 3.l2pr  <t. 

Total  combustible »».</rH. 

Dry  coal  consumed  per  hour *f27.2. 

Combustible  consumed  per  hou r iVf^.n. 

RESULTS  OF  CALORIMETRIC  TESTS. 

Quality  of  steam <.Ki.t->K. 

Percentage  of  mrrfsture i>.32  per  cent. 

WATER. 

Total  weight  of  water  pumpe<l   into 

boiler oS.sgs. 

Water  actually  evaporatetl.  corrected 

for  quality .V<,6*».:5. 

Factor  of  evaporation 1 .  m5. 

Equivalent  evaporation  from  and  at 

212  degrees 7iM»T4 ..")i». 

Equivalent  evaporation  from  and  at 

212  deg.  per  hour niir:.4.1. 

ECONOMIC  EVAPORATI«.)N. 

Water  actuUy  evaporatetl  per  p<>iind 

dry  coal,  actual  temp,  and  pres. . . .  '.*.:is. 

Water  evaporated  per  lb.  dr>-  coal 

from  and  at  212  deg.  Fah ma:. 

Water  evaporated  per  lb.,  combii.^- 

tible from  and  at  312  de^r.  Fah ]].:>i. 


CAPACITY 
GUARANTEE. 

November  4.  IrtWi. 
10  hours. 


Wickes  rocking. 

«•  X  r,  ft-3«i  s(i.  ft. 
•2,2iH»s<i.  ft. 
It»«.21s4i.  ft. 

1  •.*.«»."• 
12<»  ft. 

<>1.1  tol. 
I  to  2. 


•J*l.l*>-14.S5»;. 


:4.1. 
4i)4. 

:a.2. 


INtcahontas  Lump. 

7.244  lbs. 

2  i»er  cent. 

7,<i0«.».l21bs. 

:i"ii»lbs.— 4.9pr  ct. 

H.749.12. 

7«>ft.ni2. 

♦i74.V*12. 


".W.77. 
•».2S  |»er  cent. 


««.H;7.7. 

1  .la^. 

7»i.33:i.s5. 
7»i:«.JKi. 


*^. '.«'.•. 


1«».7.\ 


ll.:il 
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KCoNoMY  CAPACITY 

iiV\H  ANTK  K.  ( i  U  AR  AXTEE. 

KATK  »)F  cnMnrSTloN. 

IH'yroal  ))\i'ii»m|  |M'r'<i|iiai'*' f<M>t  ;rrati* 

perlMtur..  ir.4.  19.71. 

l)ryr<>al  ImruiMl  }MTsnu'ir«'t'<Mit  vNawi- 

hratin^'  siirfar*'  pt»r  hour .'-V»  .;*W. 

KATK  (U'.KVAI'oKATIoN' 

AVatrr  «»vai».  Unui  ami  at  J-M'J  (l«v'    |»«*i- 
s«i.  I'l.  \vai»'r  iHNitiii^' sur.  p«'r  hoiii  ..  '.',  i>,  :J.40. 

Watrr  r\ai».  rn»m  and  at  ~ri  tl«v'-  I'**'" 

.»«|.  ft.  ^'I'itti' .sUlfarr  JMM- Imur I'.M  Ji.  Ulii.tk"). 

NTMliKK  OK  UKAT  INITS. 

Nn.  litMit  iiiiitN  III  «)ii»'  III.  ot*  i-fial.  >">\\ 

iiiatr-.i  ).y  r.arnis.  max.  aii<l  min  i:'.  »;ii^  i.>  il.<v\:\  \:iX*^to  14.<5<tt3. 

Nu.  h«'at   Mn:t'»  transmii ti-ii   !<•  \vai«'r 

l»'V  \)>.  of  CMjil • l'•.:'^♦•..  HI..S81. 

KtVu'iriify  nf  l».  .ijii- ?;!  |ii' im  .  »>•  >  pr  .1         71  jir  <*t.  to  7t)  i»r  ct. 

TIk-  L'lii^niK-  luui^e  and  coal  sheds  arc  in  the  same  con- 
dition as  fnrnicrly. 

'J1ie  en_Lrines  are  in  ^^nod  condition,  ahhouf^h  but  slight 
re])airs  liave  l)een  made  to  thcni  the  past  year. 

'Hie  four  l)oiler^  in  tlie  east  room  liad  some  needed 
repairs  this  s])rin,i4-.  .AH  of  the  l)oilers  are  now  in  good 
conchtion. 

Transmitted  with  this  re])ort  i.>  an  inventory  of  tools  and 
stock   on   hand.  Respectfnlly   stil)mittcd, 

rRlAlJ  GOULD, 
Chief   I'jijLi^ineer  of  Pumping  Station. 


REPORT  OF  THE  SUPERINTENDENT  OF  GROUNDS. 


Detroit,  Mich.,  December  31,  1896. 

Hon.  Board  of  Water  Commissioners: 

Gentlemen — ^The  permanent  improvements  completed 
the  past  year  go  far  towards  giving  the  grounds  that  finish 
necessary  to  place  it  in  the  front  rank  with  parks  of  equal 
area. 

The  improvements  now  needed  are  a  suitable  greenhouse, 
also  team  and  foot  bridges  over  the  winding  canal,  which 
I  hope  your  honorable  body  will  conclude  to  construct 
the  coming  season. 

The  attendance  has  been  large,  and  l)oth  our  own  citizens 
and  visitors  from  other  places  have  spoken  in  the  highest 
terms  of  the  different  floral  designs  and  the  general  appear- 
ance of  the  grounds. 

Next  season  J  hope  to-  improve  upon  former  efforts  in 
the  line  of  floral  displays.  Although  shi^rt  of  room,  I 
think  by  the  use  of  more  hotbed  sash  we  may  be  able  to 
grow  sufficient  plants. 

The  earth  excavated  when  deepening  the  water  in  the 
canal  was  removed  to  the  west  bank  of  the  cut  opposite 
the  south  end  of  the  dock,  and  answers  the  two  purposes 
of  protecting  the  cut  from  filling  up,  and  also  makes  an 
island  of  4,000  square  feet,  that  will  further  beautify  the 
river  front. 

The  space  east  of  the  dock,  where  the  inlet  pipes  are 
laid,  is  very  difficult  to  improve,  but  T  hope  to  keep  it  in 
neater  condition  than  heretofore. 

Upon  instructions  of  the  General  vSuperintendent  T 
erected  the  large  tent  belonging  to  the  Board,  placing  a 
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floor  therein  and  scats  sufficient  to  accommodate  forty 
I>ersons,  on  the  bank  of  the  west  lake.  This  is  intended 
for  the  use  of  skaters,  and  since  the  completion  of  the 
Hghting  plant  many  are  availinj:^  themselves  of  the  pri^'ilege 
during-  the  evenings.  Much  pleasure  has  been  expressed 
by  visitors  in  regard  to  this  improvement. 

I   enclose  an   invoice  of  the   movable   property   in   this 
department,  valued  at  $1,565.71;. 

Very  respectfully, 

E.  A.  SCRIBXER, 

Supt.  Grounds. 


REPORT  OF  THE  SOPERINTEIIOEilT  OF  EXTENSIONS. 


Detroit.  -Mich..  January  2nd,  iN.>7. 

To  the  Honorable:  lioard  of  Water  Commissioners: 

Gentlemen — In  accordance  with  the  regulations  oi  tiie 
Board  of  Water  Commissioners  1  have  the  honor  of  pre- 
senting to  you  my  annual  report,  relative  to  the  general 
condition  and  progress  oi  the  work  in  tliis  department. 

In  making  out  this,  my  annual  report.  I  have  taken  the 
libert}'  of  trespassing  a  little  u|xni  this  present  year,  for 
the  reason  that  the  extensi«.nis  we  are  now  at  work  upon, 
and  which  will  be  completed  during  the  early  part  of 
Januar}-,  were  commenced  during  the  month  of  December. 
This,  when  completed,  with  the  past  year  s  work  to  Jantiar}- 
ist,  1897,  will  make  the  mileage  for  the  year  JI4  miles. 
being  less  i^  miles  than  for. the  previous  year. 

The  calls  for  extensions  by  })etitinns  for  the  year  just 
closed  were  not  as  numerous  as  in  previ«>us  years.  The 
cause,  I  suppose,  may  be  attril)uted  to  the  very  stringent 
times.  Quite  a  few  of  the  petitions  ]>resentetl,  reqtiiring 
the  payment  of  a  bonus,  were  not  complied  with.  The 
reason,  no  doubt,  was  the  failure  to  meet  the  bonus,  which 
\V2LS  large  on  account  of  the  lines  being  lengthy  and  costly. 

The  total  mileage  laid  to  meet  the  petitions  and  ordered 
laid  was  3frJJ  miles.  The  amount  called  for  but  not  laid 
was  iftf^  niiles. 
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New  30-Inch  5upply  Main. 


Added  to  our  pipeage  system  has  been  the  laying  and 
completing  of  an  additional  30-inch  main.  Nearing  the 
close  of  the  year  the  order  was  given  for  the  laying  of 
this  main.  On  the  5th  of  October  last  the  ground  was 
broken  and  the  work  upon  the  same  pressed  along  as 
rapidly  as  circumstances  would  allow.  The  line  is  laid  for 
the  readjustment  of  the  flow  through  the  upper  42-inch 
main  in  Canfield  avenue,  and  takes  a  ver>'  circuitous  route 
which  covers  a  distance  of  one  mile.  This  line  will  take 
its  supply  from  the  30-inch  main  in  Scott  street,  con- 
necting with  this  main  at  the  intersection  of  Scott  and 
Orleans  street,  from  which  point  it  takes  its  course,  to 
Hale  street;  thence  westward  in  Hale  street  to  Riopelle 
street,  and  in  Riopelle  street  north  to  Rowena  street;  thence 
running  westward  in  Rowena  street  to  Russell  street,  and 
from  this  point  north  in  Russell  street  to  Brady  street; 
thence  west  in  Brady  street  to  Rivard  street,  and  again 
north  in  Rivard  street  from  Brady  street  to  Alexandrine 
avenue,  and  from  which  point  the  line  takes  a  westerly 
direction  in  Alexandrine  avenue  to  alley  east  of  St.  Antoine 
street;  thence  north  in  said  alley  to  the  upper  42-inch  main 
in  Canfield  avenue,  at  which  point  this  line  of  30-inch 
connects  with  42-inch  mains,  and  to  which  line  of  30-inch 
main  the  entire  street  lines  crossing  the  same  have  been 
connected  thereto.  An  improved  system  of  blow-offs  has 
been  connected  with  the  same. 

The  following  are  the  principal  lines  laid  for  general 
distribution  and  the  replacing  of  smaller  lines  of  pipe: 

A  continuous  line  of  8,  10,  12  and  16-inch  main  was 
laid  in  the  following  manner  at  the  intersection  of  Watson 
and  Brush  streets:  The  line  of  16-inch  connects  with  the 
Watson  street  24-inch  main,  from  which  point  in  the  west 
lawn  on  Brush  street  it  runs  north  to  Erskine  street;  thence 
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westerly  in  Eiskine  street  to  the  east  lawn  in  Woodward 
avenue,  and  in  said  east  lawn  .to  Stimson  place,  and  in  line 
of  Stimsoni  place  from  east  lawn  to  the  lo-inch  pipe  in 
line  of  Woodward  avenue,  connecting  with  the  same;  from 
this  point  the  line  is  reduced  to  12  inches,  taking  a  westerly 
course  through  Stimson  Place  to  the  east  lawn  in  Cass 
avenue,  in  which  lawn  it  runs  to  Pitcher  street;  thence 
westerly  in  Pitcher  street  to  Second  avenue,  at  which  point 
the  line  is  reduced  to  10  inches,  which  again  takes  westerly 
course  to  the  west  lawn  in  Third  avenue;  from  this  point 
in  the  said  lawn  the  line  runs  north  to  Selden  avenue, 
where  is  it  again  reduced  to  8  inches,  and  in  Selden  avenue 
this  size  pipe  is  laid  from  Third  to  alley  east  of  Trumbull 
avenue.  In  Jefferson  avenue  several  lines  of  6,  8  and 
lO-inch  pipe  have  been  laid  to  dispense  with  some  of  the 
old  line  of  lo-inch  lying  between  the  car  track  from  St. 
Antoine  to  Orleans  streets.  The  lines  were  laid  in  the 
north  and  south'  lawns.  So  as  to  avoid  the  effects  of  elec- 
trolysis which  has  affected  the  lead  service  pipe  leading 
to  the  buildings,  a  line  of  6  and  8-inch  was  laid  in  north 
lawn  of  said  avenue  from  west  of  Leib  street  to  Beaufait 
avenue. 

A  continuous  line  of  8  and  lo-inch  pipe  was  laid  in  the 
following  streets,  connecting  with  the  12-inch  main  in 
Gratiot  avenue:  A  line  of  lo-inch  runs  north  to  High 
street,  in  whicli  street  the  lo-inch  line  continues  to  Rivard 
street,  from  which  point  it  runs  north  in  Rivard  street  to 
Winder  street,  and  from  this  point  an  8-inch  pipe  runs 
north  in  Rivard  street  to  Division  street;  thence  westerly 
in  Division  street  to  Hastings  street,  and  again  north  in 
Hastings  street  to  Alfred  street,  and  in  Alfred  street  west 
to  St  Antoine  street. 

An  8-inch  line  was  also  laid  in  the  following  streets: 
Blaine  avenue  east  of  Hamilton  Boulevard,  Melbourne 
avenue  west  of  Woodward  avenue,  Gratiot  road  from  city 
limits  to  French  road!,  Leib  street  from<  Jefferson  avenue 
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to  Congress  street,  Jay  street  from  Second  to  Cass  avenues, 
and  ini  Catherine  street  from  Joseph  Campau  to  the  west 
lawn  in  McDougall  avenue,  thence  south  on  McDougall 
avenue  to  CHnton  avenue.  These,  with  many  of  the  6-inch 
lines,  have  taken  the  place  of  some  of  our  3  and  4-inch 
pipe  lines. 

Lowering  of  No.  1  42-inch  Main. 


Owing  to  the  building"  of  an  outlet  to  the  river  for  a 
new  system  of  sewerage  in  the  easterly  end  of  the  city,  a 
few  blocks  west  of  the  Pumping  Works  grounds,  it  became 
necessary  to  lower  a  portion  of  our  lower,  or  No.  i,  42-inch 
main,  for  the  reason  that  the  sewer  had  to  cross  this  main. 
The  lay  of  the  land  at  this  section  in  hue  of  Jefferson 
avenue  is  such  that  to  pass  over  our  main  would  cause  the 
sewer  to  rise  above  the  roadway,  and  to  pass  below  would 
cause  a  very  objectionable  obstruction  to  a  free  outflow  of 
the  sewage. 

The  sewer  is  so  constructed  with  four  cylinider  openings 
that  the  height  is  reduced  to' a  minimum;  so,  in  view  of  this 
fact,  it  became  apparent  that  to  avoid  such  an  objectionably 
obstruction  to  its  free  flow,  the  line  of  main  was  lowered. 
To  do  this,  and  in  the  manner  decided,  required  an  opening 
of  the  pipe  trench  a  distance  of  600  feet.  About  350  feet 
of  this  length  was  lowered  to  a  depth  of  4  feet  below  its 
original  depth,  and  on  a  level  plane.  At  each  end  covering  the 
250  feet  the  incline,  or  slope  of  the  pipe,  was  made  to  con- 
form to  a  reversed  curve.  To  lower  the  main  to  this  depth, 
we  dug  the  trench  of  sufficient  width  to  allow  the  men 
to  work  on  either  side  and  to  excavate  under  the  pipe,  and 
so  by  degrees  we  lowered  the  same  to  its  desired  depth, 
which  was  very  successfully  done,  notwithstanding  that  an 
8-inch  stream  was  allowed  to  flow  through  the  by-pass,  to 
supply  one  of  the  streets  running  north  of  the  same.  Alfter 
properly  bedding  the  main,  the  joints  were  recalked. .  In 
so  doing  two  of  the  bells  were  cracked,  which  caused  the 
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rupture  of  one  of  the  pipes.  This  was  cut  out  and  replaced 
with  a  new  length.  I  am  sony  to  say  that  tv\x)  of  the  men 
met  ^^^th  a  severe  accident  while  eng^ed  on  this  work. 


Pipeag^e. 


The  amount  of  distribution  pipe  and  mains  laid  and  relaid, 
also  for  private  and  minor  usage  and  for  small  lines  of 
pipe  discontinued  during  the  past  year,  makes  the  sum 
total  as  follows:  Total  pipe  laid,  2iff|5  miles,  of  which 
673  feet  was  laid  for  private  use,  and  4,585  feet  for 
all  minor  usages.  Blow-offs,  electric  conduits,  drainage, 
relaid  pipe,  and  for  fire  and  flushing  hydrants,  5  -^^ 
miles  of  pipe  discontinued,  making  the  net  increase  of  the 
pipeage  I5f|5«  miles.  This  amount,  added  to  the  meas- 
ured lines  of  pipe  connected  with  the  Works,  will  make 
the  total  length  517  ^j^/tt  miles,  which,  in  detail,  >\nll  be 
seen  in  the  following  table  of  pipeage: 


Size  of 

Pipe 

in  Inches. 

Measured 

Len^h  in  Feet 

forl*W5. 

Added 

Length  in  Feet 

for  1896. 

Discontinued 

Lenfirth  in  Feet 

for  1896. 

Total 

length  in  Feet 

for  1836. 

45 

108 

59,509 

715 

49,815 

84,841 

461 

87 

,  4.5,237 

17,018 

137,684 

279,490 

1,103,673 

794,908 

71.437 

2,820 

108 

42 
36 

13 

31 

59,491 
715 

30 
24 
20 
18 

5,179 

66 

478 
355 

54,428 

84,363 

106 

HI 

16 
12 

10 
8 
6 
4 
3 
2 

2,853 
5,984 
8,938 
14,491 
68,391 
2,896 

22 

2,806 

118 

1.576 

15,408 

5.648 

48.06S 

23,015 

143.816 

293,813 

1.170,502 

781.896 

66,790 

2,820 

Total  — 

2,647,298 

108,245 

26,508 

2,720.013 

The  mileage  of  the  city  equals  1.88  miles  per  1,000  inhab 
itants,  estimating  the  population  of  the  city  at  275,000. 
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The  lau'ering^  of  the  42-inch  main  in  Jefferson  avenue 
and  the  making  of  the  final  connections  of  the  mains  in 
Pumping  Works  grounds  are  not  included  in  the  above 
pipeage. 

The  total  weight  of  pipe  of  all  sizes  used  on  the  work  the 
past  year  equals  2,875.25  tons.  This  does  not  include 
specials.  Thirty-five  tons  was  of  2,  3  and  4-inch  pipe.  The 
2-inch  was  new  and  was  laid  for  private  use.  The  3  and 
4-inch  was  old  stock,  having  been  in  use  before.  Eight 
hundred  and  fifty-eight  and  seventy-five  hundredths  of  the 
tormage  was  of  16,  30  and  42-inch,  leaving  a  balance  of 
1,981.5  tons  covering  the  6,  8,  10  and  12-inch  pipe  of  the 
ordinary-  extensions. 


Pipe  Extensions  Laid  Beyond  the  City  Limits. 

No  less  than  6///^  miles  have  been  laid.  Of  this 
amount,  S^/A  niiles  were  laid  in  the  village  of  High- 
land Park,  ranging  in  size  from  6  to  16  inches.  A  line 
of  16,  12  and  lo-inch  was  laid  in  Woodward  avenue,  from 
which  the  following  6-inch  branch  lines  were  laid :  Tuxedo 
avenue  from  Wood-ward  to  Hamilton  Boulevard  and  233 
feet  north  on  Hamilton  Boulevard,  Cortland  avenue  from 
Woodward  avenue  to  Hamilton  Boulevard,  Highland 
avenue  from  Woodward  avenue  to  Hamilton  Boulevard, 
Glendale  avenue  from  Woodward  avenue  west  4,002  feet, 
Farrand  avenue  east  from  Woodward  avenue  760  feet, 
Buena  Vista  avenue  east  from  Woodward  avenue  2,312 
feet,  Gerald  avenue  east  from  Woodward  avenue  2,657  feet. 
The  16-inch  main  extends  from  the  city  limits  to  Monterey 
avenue,  and  from  this  point  the  i2-inc!h  extends  to  Gerald 
avenue,  and  from  which  point  the  lo-inch  extends  to  Moss 
avenue.  Tw^enty-one  fire  hydrants  and'  34  gates  were  set, 
8  of  which  were  set  for  blow-oflfs.  Seventeen  hundred  and 
forty-six  feet  of  6-inch  was  laid  in  St.  Qair  Heights,  and 
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3,009  feet  of  8-inch  was  laid  in  line  of  Gratiot  road  in 
Leesville  from  Harper  avenue  to  French  road;  also,  876 
feet  of  4-inich  was  laid  in  West  End  avenue,  north  of  Siver 
street,  Delray.  The  above  constitutes  the  lines  laid  beyt>iid 
the  dty  limits,  the  total  cost  of  which  was  met  by  petitiooers. 
The  following  table  gives  a  lucid  statement  of  the  average 
cost  of  each  size  of  pipe  and  main  as  laid,  also  cost  per  foot 
and  pro  rata  of  per  cent  of  total  cost  of  the  extensions,  for 
the  past  season's  work: 

Tablk  of  Pro-Rata  of  Pkr  Cent,  of  Total  Cost,  Cost  per  Foot, 
AND  Total  Cost  of  Each  Line  as  Laid  the  Past  Year. 


DIAM.  OF 

PIPE 

IN  INCHES. 

Pro-Rata  of 

Per  Cent. 

of  Total  Cost. 

Total  Cost  of  each 

Size  of  Pipe 

TAid. 

Total 

Lenf^th  in 

Feet. 

Cost  per 
Foot. 

42 

80 
16 

12 

10 

8 

6 

4 

.2462 
.0727 
.0768 
.0898 
.1181 
.3895 
.0079 

183,663  50  . 

9,935  50 
10,587  22 
12,334  44 
16,829  92 
53,426  10 

1,078  20 

5,179 
2,853 
5,987 
8,938 
14,491 
68,495 
2,390 

$6  50 
8  50 
1  76 
1  88 
1  12 
78 
45 

Total.  . . 

1.0000 

$137,304  88 

108,272 

•  It  may  be  of  interest  to  g^ve  the  location  of  a  number 
of  new  streets  that  have  been  added  to  the  dty,  and  in 
which  distribution  pipe  has  been  laid.  The  following  are 
the  names  and  locations: 

Brownlee  Place,  north  of  Stanley  avenue. 
Buena  Vista  avenue,  east  of  Woodward  avenue. 
Cortland  avenue,  west  of  Woodward  avenue. 
Farrand  avenge,  east  of  Woodward  avenue. 
Gerald  avenue,  east  of  Woodward  avenue. 
Glendale  avenue,  west  of  Woodward  avemie. 
Highland  avenue,  west  of  Woodward  avenue. 
Jean  avenue,  east  of  Gratiot  avenue. 
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NewlaiDdi  avenue,  north  of  Gratiot  avenue. 

Richard  street,  west  of  Seybura  avenue. 

Scheffer  Pkice,  west  of  Moran  street. 

Tuxedo  avenue,  west  of  Woodward  avenue. 

West  End  avenue,  north  of  River  road. 

Buena  Vista,  Cortland,  Farrand,  Gerald,  Glendale,  High- 
land and  Tuxedo  avenues  are  located  in  the  village  of 
Highland  Park,  and  West  End  avenue  is  in  Ddray.  The 
rest  are.  within  the  city  limits. 

To  this  report  I  again  append  the  number  of  hydrants 
and  reservoirs  added  to  the  pipeage  this  year,  as  follows: 
Hydrants,  130;  reservoirs,  21;  making  the  total  now  in 
use  2,724  hydrants  and<  562  reservoirs. 


43-Inch  Main  from  Pumping  Works  Grounds. 

In  referring  to  the  annual  report  for  1895,  page  124,  will 
be  found  the  statement  that  we  were  then  at  work  making 
our  final  connection  with  the  engines  and  mains  at  this 
place.  This  was  very  satisfactorily  completed,  and  to 
accomplish  the  same  was  of  no  mean  order,  requiring^  special 
care  and  skill  in  the  handling  and  supervision  of  the  work. 
A  view  of  the  work  before  covering  with  the  earth  would 
be  very  convincing  of  the  fact.  Three  new  hydraulic  gates 
were  set  on  this  work;  also  the  taking  up  and  re-locating 
of  one  of  the  Flower  Bros.'  gates  and  the  placing  of  six 
42x42-inch  "Y"  branches.  The  back-filling  of  the  ground 
over  the  excavations  was  put  back  in  good  order.  Iminie- 
diately  following  this  work,  and  at  said  place,  a  system  of 
drainage  pipe  was  laid,  for  the  purpose  of  draining  the 
entire  arrangement  of  the  gate  wells,  about  879  feet  being 
laid  for  this  purpose,  and  of  sizes  from  4  to  12-inch  diam- 
eter. Branch  connections  were  made  with  each  well  and 
drain  pipe,  the  main  line  running  into  the  engine  house, 
connecting  with   the   main   feed   pump,   located    between 
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Engines  Nos.  i  and  2,  for  displacing  the  surface  water 
X)eroolated  through  the  area  of  the  grounds  in  which  the 
gate  wells  are  located.  The  wells  of  these  hydraulic  gates 
have  a  depth  of  6  to  8  feet  below  datum  height  of  the  river. 

There  is  also  a  connection  to  the  24-inch  blow-off  pipe 
in  rear  of  the  standpipe,  which  carries  off  any  accumulation 
of  water  rising  above  the  level  of  the  river.  Gates  are  placed 
on  each  of  the  wells,  so  that  any  one  of  the  wells  may  be 
pumped  out  independently  of  the  others. 

There  was  also  laid  in  said  grounds,  for  conduits  for 
conveying  the  wires  of  the  electric  plant,  1,564  feet  of 
2j-inch  wrought  iron  pipe,  1,398  feet  of  3-inch  and  411 
feet  of  4-inch  cast  iron  pipe. 

Old  Reservoir  Grounds. 


The  taking  down  of  the  old  reservoir  embankment  has 
given  us  an  opportunity  of  taking  up  quite  a  few  feet  of 
20  and  24-inch  pipe;  also  a  number  of  specials  and  gates. 
The  amount  of  pipe  taken  up  equals  833  feet,  of  which 
478  feet  were  of  24-inch  and  355  feet  of  20-inch,  four  24-inch 
and  one  20-inch  water  gates;  of  specials,  .two  24-inch  sleeves, 
one  20-inch  and  one  24-inch  cap,  one  24x24-inch  cross, 
one  24x24  and  one  24x20-inch  tees;  and  from  which  3,192 
pounds  of  lead  were  taken  from  the  joints.  The  work  has 
cleared  over  100  per  cent,  of  the  cost  of  labor. 
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Two  hundrpd  iect  of  6-iiich  pipe  were  laid  in  said  gnxnids. 
to  irindi  two  fire  favdiains  hare  been  anacfaed  tor  fiz^ 
protecdoo  and  other  osage.  A  large  shed  oi  ondnessevi 
hunber  was  bnik  adjoining  the  R.  R.  si£i^  near  tbe 
entrance  to  die  grotmds.  tor  the  housing  of  oar  building 
nmterials,  brid^  sand,  lime  and  cement.  We  find  this  of 
nradi  advantage  in  the  protection  of  this  material.  At  the 
said  gnmnds,  and  in  the  lawn  adjoining  the  storage- 
keeper's  hotise.  a  rather  sighdy  looking  idancain  was  bnih 
by  otu*  men.  The  basin  has  an  inner  diameter  of  8  ieei. 
The  said  ioimtain  is  buih  np  of  concrete,  and  broken  brick 
for  its  base,  the  inner  surface  being  plastered  over  wid! 
Pordand  cement.  siAept  np  with  template.  The  outside  of 
the  basin  is  banked  up  at  an  angle  of  45  degrees  and 
sodded,  rising  20  inches  above  the  ground.  The  center 
piece  is  btnk  out  of  li^-ater  pipe,  with  an  ornamental  ]i3aure 
on  top. 

Ston^^  DefMutment. 

The  nnmerous  items  oi  material  needed  for  our  exten- 
sioDS  and  constructions  coming  under  this  head,  and  d^e 
care  of  the  Ceaming,  has  been  very  efficiently  met  by  Mr. 
W.  J.  Woodhotise  and  his  corps  of  helpers. 
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TABLE  OF  NEW  GATES  SET  FOR  SHUT-OFFS. 

No.  of 

Each  NAMK  OF  GATE.  Size.               REMARKS. 

Kind. 

8    Michigan  Brass  &  Iron  Works 30-in.    Set  for  Shut-off. 

1  "  "  '*  "       20-in.  "  ** 

3  "  "  "  "       16-in. 

2  "  "  "  "        12-in.  "  " 

21       '  "  "  "  *•       10-in.  "  ** 

55  "  "  •*  "       8-in.  "  " 

^2         "  "  "  "       6-in.  "  " 

8  "  "  '*  "       6-in.    Set  for  Blow-off. 

6         "  "  "  "       4-in.    Set  for  Shutroff. 

1  Murdock  Valve  Company 12^in.  "  " 

2  "  "  "        10-in. 

4  "  "  "        8-in. 

9  •*  "              " 6-in. 

34  "  "  "        4-in. 

19         "  "  "        4-in.    Set  for  Blow-off. 

2    Galvin  Bros 4-in.    Set  for  Shut-off. 

1  **        "      4-in.    Set  for  Blow-oflE. 

396    Total. 


TABLK  OF  OLD  GATES  RE-SET  FOR  SHUT  AND 

BLOW-OFFS. 

No.  of 

Eacli  NAMK  OK  GATK.  Size.  KEMAKK8. 

Kind. 

5    Michigan  Brass  &  Iron  Works. . .     6-in.    Re-set  for  Shut-off. 

2  Murdock.  Valve  Company 6-in. 

8  "  "  '*        4-in.    Set  for  Blow-off. 

15         "  "  "        4-in.    Set  for  Shut-off. 

1  "  "  "        4-in.    Re-set  for  Shut-oft. 

9  "  "  "        4-in.    Re-set  for  Blow-off. 

3  Ludlow   4-in. 

2  Flowers  Bros 30-in.    Re-set  for  Shut-off. 

1         "  " 4-in. 

46    TotaL  '  I     t 
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No.of  TABLE  OP  GATES  TAKEN  OUT. 

Bach  Size. 

Kind. 

1  Flower  Bros 30-in. 

12          "        "      4-in. 

2  Murdock  Valve  Company 8-I11. 

1          "              "              "        6-ln. 

27          "              "              "        4-in. 

1    Pittsburgh  6-in. 

1  Michigan  Brass  &  Iron  Works 6-in. 

2  "            "            "            "         4-in. 

4    Galvin  Bros 4-in. 

2    Pittsburgh  4-in. 

4    Ludlow   4-in. 

7    No  Name 4-in. 

64    Total. 

The  following  table  gives  the  total  number  of  water  gates 
in  the  pipeage  system,  name  and  maker,  number  of  each 
size,  and  percentage  of  each  manufacture: 
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Testini^  Department. 

I  am  very  much  pleased  to  say  that  the  change  made 
in  this  department,  and  the  labors  pertaining  thereto,  have 
been  very  satisfactorily  met.  The  change  made  at  the 
opening  season's  work  cannot  be  too  highly  commended. 
Two  hundred  and  thirt\--nine  calls  were  made,  and  212 
successful  tests  were  made  upon  the  pipe  lines  between  the 
months  of  April  and  December.  One  hundred  and  fort>- 
one  of  the  old  gates  of  different  sizes  have  been  repaired 
and  tested,  125  of  which  have  been  sent  out  on  the  different 
lines  for  blow-offs.  To  this  have  been  added  the  renovating 
and  storing  away  bolts  for  35  of  our  bolted  sleeves.  The 
tools  pertaining  to  this  department  have  been  kept  up  in 
good  order. 


Qate  Department. 

The  work  of  this  department  has  been  ver}  efticient  in 
meeting  the  numerous  calls  which  are  made  upon  it.  It 
is  only  necessar}-  to  read  over  the  following  condensed 
statement  of  its  work,  as  appearing  in  the  follo^^^ng  report: 

2,046  gates  were  examined. 
509  reported  out  of  order  Januar\'  ist,   1896. 
201  were  found  out  of  order  since  Januan.-  ist,  1896- 
583  were  repaired. 

41  were  found  shut,  and  oj)ened. 
184  were  fitted  with  larger  heads  to  stem. 
290  new  gates  were  opened. 

61  gate  wells  were  built. 
219  gate  wells  were  rebuih  and  adjusted. 

68  gate  wells  were  cleaned  out. 
205  wood  boxes  were  replaced  with  iron  boxes. 
787  boxes  were  readjusted  to  grade  of  street. 
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2,961  gates  were  shut  and  opened  for  various  purposes. 

79  blow-offs  were  repaired. 
6,499  8"^^^  wells  and  boxes  cleaned  of  snow  and  ice. 

In  addition  to  the  above  mentioned,  there  have  been  the 
building  of  a  number  of  brick  piers,  abutments  and  breast- 
work under  and  around  the  42-inch  mains  in  the  Pumping 
Works  grounds.  The  building  of  a  number  of  brick  wells 
for  the  electric  lighting  system  at  said  place,  and  to  which 
may  be  added  several  meter  wells,  and  the  refilling  of  con- 
crete foundations  for  asphalt  pavements  in  the  trenches 
where  water  pipes  and  mains  were  laid. 

It  is  very  gratifying  to  be  i^ermitted  to  state  that  the 
business  transactions  between  this  department  and  that  of 
the  Board  of  Public  Works  have  been  verv  harmonious. 
Much  credit  is  due  Mr.  George  Pratt,  who  is  the  special 
inspector  appointed  by  that  body  over  our  extension  and 
repairs.  His  ability  as  an  inspector  of  this  class  of  work 
which  comes  under  his  supervision  has  made  it  very  pleas- 
ant for  us  in  the  prosecution  of  our  work,  thus  avoiding 
much  unnecessary  friction  to  this  and  the  other  depart- 
ments of  our  Works. 


Office  of  Extension  Department. 


1  am  pleased  to  say  that  the  clerical  labor  of  this  office, 
under  the  efficient  supervision  of  Mr.  A.  W.  Goodsell,  with 
his  corps  of  assistants,  has  been  very  satisfactory.  It  would 
be  a  breach  of  courtesy  did  I  fail  to  mention  the  valuable 
services  rendered  the  department  by  Mr.  F.  B.  E^an,  my 
assistant.  The  co-operation  with  the  several  departments 
of  the  Works  has  been  very  harmonious.  In  conclusion 
I  wish  to  return  my  grateful  thanks  for  your  kindness  and 
forbearance  of  the  numerous  calls  this  department  had  to 
make  upon  your  attention. 
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Transmitted  with  this  report  is  an  inventory  of  tools,  pipe 
and  spiedals,  office  equipments,  location  of  the  pipeage, 
and  chang<es  in  street  names;  also  streets  newly  opened, 
located  by  wards  and  precincts,  to  January,  1897. 

Respectfully  submitted, 

HENRY  BRIDGE, 
Superintendent  of  Extensions. 


VALUATION  OF  THE  WORKS. 


AGGREGATES. 

Real  estate |  423^77  29 

OU  plant  18A84  »7 

Buildings,   docks,   basins,   conduits,   force  mains   at 

Pumping  Works  987,884  81 

Water  pipe  laid  and  in  use 3,604,201  66 

Meters  placed  and  in  use 97,484  66 

Horses,  vehicles  and  harness 7,030  00 

Office  furniture  and  fixtures 16,384  36 

Tools  and  materials  on  hand: 

In  Repair  Department 683  76. 

In  Meter  Department 2,706  39 

In  Service  Connection  Department   1,712  05 

In  Iron  Pipe  Department 44,086  16 

In  Pumping  Water  and  Works  Department 29,366  16 

In  Hurlbut  Fund  Department 1,666  79 

Aggregate  |6,228,266  43 

The  above  valuation  consists,  in  detail,  as  follows: 

REAL  ESTATE. 

Office  building  and  lot I  60,000  00 

Orleans  street  lots 33,750  00 

Storage  grounds  and  improvements 53,450  00 

Pumping  Works  groundsand  improvements  276,377  29 

$423,577  2» 

OIL  PLANT. 

Pumping  Station  house,  engines  and   pipe 

tank  and  fixtures  at  Works 13,184  87 

PUMPING  WORKS. 

Buildings,  dock,  basin,  conduits,  pipe,  etc.$987,384  81 

Tools   1,084  72 

Materials— Rope,  waste,  etc 1,313  68 

Materials — Gauges,  valves,  etc 920  20 

Materials— Iron,  lead,  etc 551  66 

Furniture  288  06 
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Wood  and  coal I  10,774  60 

Hoisting  engines,  pony  pumps  and  boilers, 
electric  light  plant  and  stock,  gas  ma- 
chines, hoisting  apparatus,  etc 14,422  ^5 

Tools,  materials  and  settees.  Hurlbut  Fund  1,565  79 

« 

OFFICE  BUILDING. 

Counter                               in  office |  1,000  00 

Fourteen  office  tables       "      *'      215  00 

Six  book  cases                   "       '      660  00 

Three  wardrobes              "       *      336  00 

Ten  desks                          "      "      262  00 

Thirty-seven  chairs          **      **           105  00 

Thirteen  office  stools         "      "      40  00 

Two  city  maps                   "      "      40  00 

Map  case                             "      *'      75  00 

One  marble  clock              "      "      100  00 

Four  atlas  maps                "             80  00 

Partitions  and  railings     '*      "      800  00 

Heating  apparatus            "      **      1,400  00 

Electric  light  fixtures       "      *•      150  00 

Miscellaneous  properties  "      "      186  00 

Furniture  in  Board  Room 676  00 

Furniture  in  Secretary's  room  (excepting 

desk)  in  office 91  00 

Two  book  stands  in  office 5  00 

Annunciatoir  in  office 40  00 

Engineering  instruments  in  engin'r'g  dept  998  00 

Old  maps,  plats  and  records      "             "     ,  1,600  00 

New  maps,  plats  and  records     "             "  5,500  00 

Two  city  plat  books                   "             "  100  00 

Three  cases  for  maps  and  drawings        "  170  00 

Eight  draughting  tables             "             "  100  00 

Ten  stools                                    "             "  28  00 

Draughting  boards,  tables  and  horses    "  30  00 

Blue  printing  outfit                     "             "  50  00 

Roll  top  desk,  table  and  6  chairs             ''  78  00 

Tee  squares,  straight  edges,  etc.              "  10  00 

Bicycle                                         *'             "  50  00 

Safe                                               "             "  50  00 

Books  and  papers                      "            **  50  00 

Paper,  tracing  cloth  and  supplies            "  60  00 

Bight  desks                  in  Supt.  of  Ex.  room  145  00 

One  table                         "       "      "       "  4  60 

Thirteen  chairs                "       "      "       "  38  00 

One  copy  press  and  stand        "      "       "  10  00 


$1,018,305  76 
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Eight  inkwells  in  Supt.  of  Ex.  room        |    6  00 

One  clock  "       "      " 

Numbering  stamp  ' 

One  wash  stand 

Blanks  and  stationery     *' 

Three  bicycles  '*        "      *' 


« 


REPAIR  DEPARTMENT 

2  Sleighs 

2  sets  nmners 

6  hcNTse  blankets , 

3  sets  calking  tools 

200  lbs.  pig  lead 

1474  lbs.  scrap  lead 

16  lbs.  sheet  lead 

18  lbs.  %x%  solder 

200  lbs.  wiping  solder 

88  lbs.  1^-in.  lead  pipe 

600  lbs.  1-in.  lead  pipe 

46  lbs.  %-in.  lead  pipe 

277  lbs.  %-in.  lead  pipe 

8  ladles 

1  plumber's  fire  pot 

12  diamond-pointed  chisels 

12  flat  chisels 

1  anvil  

2  vises  

80  gate  keys 

14  street  keys 

4  pumps 

12  hydrant  wrenches 

6  dippers 

5  pairs  rubber  boots 

2  leather  jackets 

12  shovels 

12  picks 

6  pounders  

19  lanterns,  16  red  globes 

1  saw  

1  draw  knife 

1  rop<»  ladder 

1  platform  scale 

2  force  pumps 

1  grindstone  

7  water  pails 

70  ft.  %  hose 


12  00 

16  20 

26  66 

20  00 

226  00 

1 

NT. 

126  00 

20  00 

17  00 

1  60 

8  12 

41  27 

75 

1  89 

16  00 

3  62 

24  00 

1  80 

11  08 

12  00 

5  00 

12  00 

6  00 

2  60 

8  00 

36  00 

14  00 

70  00 

4  50 

2  00 

15  00 

6  00 

5  00 

12  00 

6  00 

18  00 

76 

50 

1  00 

25  00 

8  00 

1  25 

1  75 

5  00 

115,384  36 
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1  2xS  Smith  sleeve  and  valve |  12  00 

1  3x8  Smith  sleeve  and  valve 14  00 

1  4x8  Smith  sleeve  and  valve 18  00 

1  2x10  Smith  sleeve  and  valve 16  00 

1  3x10  Smith  sleeve  and  valve 18  ou 

1  4x10  Smith  sleeve  and  valve 22  00 

3  Mueller  tapping  machines 255  00 

2  30-in.  saddles 2  GO 

2  24-in.  saddles 2  00 

2  16-in.  saddles 2  00 

3  12-in.  saddles 3  00 

3    8-in.  saddles 3  00 

3    6-ln.  saddles 3  00 

3    4-ln.  saddles 3  00 

3    3-in.  saddles 3  00 

5  yokes 5  00 

3  pressure  v/renches 1  50 

3  tap  handles 50 

15  1-in.  drills 60  00 

2  %-in.  drills 5  00 

17  %-in.  drills 51  00 

2  %-in.  drills 3  50 

105  1-in.  service  cocks 50  40 

60  %-in.  service  cocks 17  40 

5  oil  cans 1  00 

2  leather  jackets 4  00 

2  pair  rubber  boots 6  00 

1  Stilson  wrench 12  00 

5  monkey  wrenches 3  75 

1  emery  wheel 2  00 

METER  DEPARTMENT. 

Meters  placed  and  in  use 

1  Barnes'  foot  lathe $90  00 

1  counter  shaft  and  pulleys 10  00 

1  Pelton  water  motor  No.  2 r>0  00 

1  Cushman  lathe  chuck 4  00 

1  Acme  drill  chuck 3  00 

1  lathe  plug  for  drill  chuck 90 

1  lathe  clamp 1  12 

1  set  ArmstrQDg  tool  holders  "A.O.'* 3  25 

1  set  ArmstroDg  boring  tool  No.  8 3  25 

4  solid  lathe  tools 1  00 

1  thread  chaser 25 

1  breast  drill 1  75 

1  set  of  stocks  and  dies,  %  to  1-in 5  00 


11 J12  0& 


$97,484  65- 


« 
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1  set  of  Stocks  and  dies,  1^  to  2-in | 

1  set  of  ratchet  dies,  1-in.  to  2-in 

1  set  No.  2^  Armstrong  stocks  and  dies 
1  set  No.  2  Armstrong  stocks  and  1^  gas 

tap   

1  2-in.  pipe  cutter,  single  wheel 

1  1-in.  pipe  cutter,  Barnes  No.  1  3-  wheel 

1  2-in.  pipe  cutter,  Barnes'  No.  2 

1  4-in.  pipe  cutter,  Barnes'  No.  4 

1  6-in.  pipe  cutter,  Barnes'  No.  5 

5  cutter  wheels 

1  14-in.  frame  wrench 

3  12-in.  monkey  wrenches,  at  76c 

2  18-in.  monkey  wrenches,  at  |1.50 

3  long  screw  drivers,  at  50c 

3  Crowfoot  wrenches,  at  |1.00 

3  solid  wrenches,  at  75c 

3  Westoott  wrenches,  at  |1.25 

2  pair  pipe  tongs,  at  $1.00 

2  pair  chain  tongs.  Brock  No.  3,  at  $5.50 
1  nail  puller 

1  seal  punch 

4  6-in.  ladles.,  at  50c 

2  set  calking  tools 

1  calking  hammer 

1  pipe  vice  combination 

1  bench  vise 

1  hand  vise 

1  washer  cutter 

1  hollow  punch 

5  small  shut-off  keys 

1  long  shut-ofT  key 

1  large  gate  key 

2  stop  box  augers 

1  stc^  box  shovel 

3  dirt  pounders 

2  pair  hip  boots,  at  $3.00 

1  1-gal.  can.  40c;  ^,  60c;  1-5.  75c. 

3  fire-pots  (new),  at  $3.50 

4  cross-cut  saws,  at  $1.50 

4  rip  saws,  at  $1.50 

3  hand-axes,  at  $1.00 

1  jack  plane 

1  wood  chisel 

1  extension  bit 

1  saw  set 75 


7  00 

7  00 

7  60 

2  80 

1  26 

2  00 

2  75 

8  00 

12  00 

1  25 

1  76 

2  25 

3  00 

1  50 

3  00 

2  25 

3  75 

2  00 

11  00 

1  25 

4  00 

2  00 

1  90 

1  00 

7  50 

6  00 

40 

50 

40 

5  00 

2  00 

4  00 

3  00 

50 

2  25 

6  00 

1  75 

10  50 

6  00 

6  00 

3  00 

50 

50 

1  70 
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1  pope  tackle 

1  chain  tackle 

2  00 
10  00 

7  lanterns,  a    30e  

2  red  lanterns,  at  66c 

9  ramlilnation  wrenches,  at  $3.00 

2  10 
27  00 

276  meter  flange  bolte 

11  meter  dleca  iind  piBtons 

16  17 
56  00 

16  gear  fnunee 

11  00 

10  IbB.  aleevQB 

10  2-ln.  nipples 

e  S-ln.  nipples 

2  4-ln.  nipples 

15 
1  50 
1  92 

1  00 
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1  6-in.  nipple $  1  00 

1  4-in.  gate 5  00 

8  Rouse  checks 5  14 

3  IbB.  hemp  packing,  at  12c 36 

5  lbs.  rubber  packing,  at  16c 75 

1034  lbs.  old  covers 16  51 

2040  lbs.  new  covers 39  60 

1442  feet  hemlock  lumber 16  86 

57  feet  pine  lumber 1  14 

6  files,  14-in 1  80 

4  files  12-in 80 

1%  gallons  graphite  paint 1  50 

2  blankets  and  2  covers 15  00 

Meters  in  stock 1,631  00 

-^ 12,705  39 


IRON   PIPE   DEPARTMENT. 
Pipe  in  Gkouxd. 

103  feet  46-in.  pipe |    1,699  60 

19,491    '•     42-in.     "     825,366  34 

715    "    36-in.     "     6,587  35 

54,428  *•  30-in.  *'  255,495  60 

84,363  •'  24-in.  "  401,448  87 

106  "  20-in.  '*  519  30 

87  '*  18-in.  "  278  40 

48,068   '  16-in.  "  150,022  28 

28,015  "  12-in.  "  43,208  56 

148,816  "  10-in.  "  219,771  64 

293,813  "   8-in.  "  334,750  92  • 

1,170,602  "   6-in.  "  840,453  35 

781,896     ••      4-ln.     "     490,697  02 

66,790    "      3-in.     "     33,150  42 

2,820    "      2-in.     "     752  10 

2,720,013  total  feet.  13,604.201  65 

STOCK  AT  RESERVOIR. 

Iron  pipe $  27,789  38 

Specials  5,691  81 

Gates  and  valves 1,811  90 

Gate  boxes 107  88 

Gate  well  covers 282  82 

Lead 8,092  08 

Packing  88  29 

Oil   3  19 

Coal   83  06 

Scrap  iron  and  brass 557  50 


I 
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Tools   * I  3,449  92 

Tile,  brick,  cement,  etc 408  92 

Office  fixtures 60  00 

Covers  and  blankets 68  00 

Feed,  etc 241  40 

Steam  pump  400  00 

144,086  15 

HORSES  AND  WAGONS. 

1  horse,    phaeton,    cutter    and    harness — 

Office   $       305  00 

1  horse,  vehicles  and   harness — Pumping 

Works  230  00 

2  horses,  2  wagons  and  2  sets  of  harness,  2 

sets  of  runnersr-^Meter 365  00 

6  horses,  6  wagons,  1  carriage  and  6  sets  of 

harness — Repairing  Leaks 950  00 

2  horses,  2    wagons,  2   sets   of   harness- 
Service  Connections 400  00 

8  buggies,  8  sets  of  harness,  etc — Service 

Connections  800  00 

1  horse,  cart  and  harness — Hurlbut  Fund.         150  00 

12  horses,  16  sets  of  harness,  6  trucks,   7 

wagons,  1    cart,  4   buggies,  4   sets    of 

runners,  1  sleigh,  1  cutter— Iron  Pipe 

Department  3,830  00 

17  030  00 

Aggregate. $5,228,255  43 


SUPPLEMENT. 


BOARD  OF  MANAGEMENT  OF  DETROIT  WATER  WORKS. 


Board  of  Trustees  appointed  by  Common  Council,  Feb- 
ruary 24th,  1852;  organized  March  ist,  1852. 

Shiibael  Conant,  Chairman.  Edmund  A.  Brush. 

Henry  Ledyard.  Wm.  R.  Noyes. 

Jas.  A.  Van  Dyke. 

185.^. 

On  the  1 6th  of  May,  1853,  ^^^^  Board  of  Water  Com- 
missioners of  the  City  of  Detroit  was  organized  under  an 
act  previously  approved  by  the  Common  Council  and 
passed  by  the  Legislature,  February  14th,  1853.  The  term 
of  service  was  determined  by  lot,  as  follows: 

Jas.  A.  Van  Dyke, for  3  years. 

Edmund  A.  Brush, for  4  years. 

Henry  Ledyard for  5  years. 

Shubael  Conant, for  6  years. 

Wm.  R.  Noyes for  7  years. 

Shubael  Conant  was  elected  President,  who,  finding  the 
duties  too  arduous,  resigned  July  30th,  and  Fulmund  A. 
Brush  was  elected. 

1854. 

Edmund  A  Brush,  President.         Jas.  A.  Van  Dyke. 
Shubael  Conant.  Wm.  R.  Noyes. 

Henry  Ledyard. 
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1855- 

Edmund  A.  Brush,  President.        William  R.  Noyes. 

Henry  Ledyard.  James  A.  Van  Dyke,  died  May 

Shubael  Conant  8th. 

A.  D.  Fraser,  appointed  to  fill  vacancy. 


1856. 

Edmund  A.  Brush,  President.        Alexander  D.  Eraser,  re-appoint- 
Shubael  Conant  ed  May  Ist,  for  5  years. 

William  R.  Noyes.  Henry  Ledyard. 


1857- 

Edmund   A.   Brush,   President,     Henry  Ledyard. 
re-appointed  May  1st,  for  5     Alexandei*  D.  Praser. 
years.  William  R.  Noyes. 

Shubael  Conant. 


1858. 

Edmund  A.  Brush,  President.        Henry     Ledyard,     re-appointed 
Shubael  Conant  May  Ist,  for  6  years. 

Alexander  D.  Fraser.  •    William  R.  Noyes. 


1859. 

Edmund  A.  Brush,  President.        Julius  D.  Morton,  appointed  for 
Alexander  D.  Fraser.  5  years. 

William  R.  Noyes.  Henry  Ledyard,  vacated  by  re- 

Shubael  Conant,  term    expired        moval  from  city,  and 
May  1st,  and  John  V.  Ruehle,  appointed  May 

1st  to  fill  vacancy. 


i860. 

Edmund  A.  Brush,  President.        William  R.  Noyes,  re-appointed 
Alexander  D.  Fraser.  May  1st,  for  5  years. 

Julius  D.  Morton.  John  V.  Ruehle. 


BOARD    OF    WATER    COMMISSIONKRS.  13I 

1 861. 

Edmund  A.  Brush,  President.         Jno.   V.   Ruehle,   resigned  Sept. 
Alexander     D.     Fraser,    re-ap-        16th,  and 
pointed  May  Ist,  for  5  years.      Chauncey  Hurlbut,  appointed  to 

All  vacancy. 


1862. 

Edmund    A.    Brush,    President.  Wm.  R.  Noyes. 

re-appointed   May   1st,   for  5  Julius  D.  Morton, 

years.  Chauncey  Hurlbut. 

Alexander  D.  Fraser. 


1863. 

Edmund  A.  Brush,  President.  Chauncey  Hurlbut,  term  expired 

Alexander  D.  Fraser.  May  1st,  and 

Wm.  R.  Noyes.  Stanley  G.  Wight,  appointed  for 

Julius  D.  Morton.  5  years. 


1864. 

Edmund  A.  Brush,  President.         Julius  D.  Morton,  term  expired 

Alexander  D.  Fraser.  May  1st. 

Wm.  R.  Noyes.  Stanley  G.  Wight. 


1865. 

Edmund  A.  Brush,  President.  Stanley  G.  Wight. 

'  Wm.    R.    Noyes,   resigned  Jan.  Julius    D.  Morton,  re-appointed 

10,  and  Jacob  S.  Farrand  ap-  for    5    years    from    May    1st, 

pointed  to  fill  vacancy.   Term  1864.    Died   Feb.  14,  1865,  and 

expired  May  1st.    Reappoint-  Jno.  Owen,  appointed  to  fill  va- 

ed  for  5  years.  cancy. 

Alexander  D.  Fraser. 

i866. 

Edmund  A.  Brush,  President.        Stanley  G.  Wight. 
Alexander    D.    Fraser,    re-ap-      Jacob  S.  Farrand. 
pointed  May  1,  for  5  years.  John  Owen. 
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1867. 


Edmund   A.    Brush,  President. 

re-appointed    May    1    for    5 

years. 
Alexander  D.  Eraser. 


Jacob  S.  Farrand. 
Jolin  Owen. 
Stanley  G.  Wight 


Jd 


1868. 


*  Edmund  A.  Brush,  President. 

Stanley  G.  Wight,  term  ex- 
pired May  1,  and 

Ohauncey  Hurlbut,  appointed 
for  5  years. 


Jacob  S.  Farrand. 
John  Owen. 
Caleb  Van  Husan. 


•E5dmun<l  A.  Brush  resigned  Jaruary  28,  and  Caleb  Van  Husan. .ip 
pointed  to  All  vacancy,  and  Alexander  D.  Fiuser  elected  President. 


1869. 

Alex.  D.  Fraser,  President.  Jacob  S.  Farrand. 

John  Owen,  re-appointed  May      Caleb  Van  Husan. 
1,  for  5  years.  Chauncey  Hurlbut. 


1870. 

Alex.  D.  Fraser,  President.  John  Owen. 

Jacob  S.  Farrand,  re-appoint-      Caleb  Van  Husan. 
ed  May  1,  for  5  years.  Chauncey  Hurlbut. 


•    1871. 


♦Alex.  D.  Fraser.  President.  Caleb  Van  Husan. 

Jacob  S.  Farrand.  Chauncey  Hurlbut. 

John  Owen. 

♦Term  expired  May  1,  and  Samuel  F.   Hodsre  appointed  for  5  years. 
Jacob  S.  Farrand  elected  President 


1872. 

Jacob  S.  Farrand,  President.  *Caleb  Van  Husan. 

Jno.  Owen.  Samuel  F.  Hodge. 

Chauncey   Hurlbut. 
*Term  expired  May  1st.  and  Rlija  Smith  appointed  for  5  years. 
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1873- 

♦Chauncey  Hurlbut,  President.      Jacob  S.  Farrand. 
Jno.  Owen.  *    Samuel  F.  Hodge. 

Elija  Smith. 

*Term  expired  and  re-appointed.    Elected  President,   May,  1872. 

1874. 

Ghauncey  Hurlbut,  President.        Jacob  S.  Farrand. 
*Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 
♦Term  expired  and  re-'appointed. 


1875- 

Ghauncey  Hurlbut,  President.        *Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 
•Term  expired  and  re-appointed. 


1876. 

Ghauncey  Hurlbut,  President.        Jacob  S.  Farrand. 
Jno.  Owen.  *Samuei  F.  Hodge. 

Elija  Smith. 

♦Term  expired  and  re-appointed. 


1877. 

Ghauncey  Hurlbut,  President.        Jacob  S.  Farrand. 

Jno.  Owen.  Samuel  F.  Hodge. 

♦Michael  Martz. 

♦Elija    Smith's    term    expired  and   Michael    Martz   appointed   to    fill 
vacancy. 

1878. 

♦Ghauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

Michael  Martz. 

♦Term  expired  and  re-appointed. 
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1879, 

Chaiiucey  Huilbut,  President.        Jiicob  S.  Farrand. 
Michael  Martz.  ^Jas  Beatty. 

'Mno.   Pridgeon. 

*Jno.  Owen's  term  expired  and  Jno.  Prid.^?oii  appointed  10  fill  va- 
cancy. Samuel  P.  Hodge  resign  ri  and  Ja-.  '?i*atiy  appointed  to  fill 
vacancy. 

1880. 

Chaimcey  Hurlbut.  President.        =Macol)  S.   Farrand. 
Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

■^'''•■nn  rxpii'«*d  and    1  <'-api)oint«'*l. 


i88j 


Chaimcey  Hurlbut,  President.        Jacob  S.  Farrand. 
Michael  Mariz.  *Jas.  Beatty. 

Jno.  Pridgeon. 
♦Term  expired  and    re-app.)in;.<l. 


1  SS2. 

Cliauncey  Hurlbut,  President.        oacob  S.  Farran(i. 
'■'Michael  Martz.  Jas.  Beatty. 

Jno.  Pi  idgeon. 
♦Term  expired  and   if*-appoint vd. 


1883. 

^Chauncey   Hnrllmt,  President.     Jacob  S.   Farrand. 
Michael  Maitz.  Jas.  Beatty. 

Jno.  Pridgeon. 
♦Term  expired  ar.il    rc-^ii^poini.'d. 


i(S84. 

Chauncey  Hurlbut,  President.        .Incob  S.  Farrnnd. 
Michael  Martz.  Jas.  Beatty. 

*Jno.  Pri<lgeon. 
♦Term  expired;  Marshall    IV.   (rO,ll"i\'y   .ippoiiited. 
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1885. 

*Jacob  S.  Farrand,  President.        Michael  Martz. 
Marshall  H.  Godfrey.  *Edwin  F.  Conely. 

*Samuel  G.  Caskey. 

*Ja8.  Beatty  died  and  Sd^in  F.  Conely  appointed  to  fill  vacancy. 
•Chauncey  Hurlbut  died  and  Samuel    Q.    Csiskey    appointed    to    fill 
vacancy. 

•Jac^b  S.  Farrand's  term  expired  an.l  re-appointed. 

1886. 

Jacob  S.  Farrand,  President.  Michael  Martz. 

Marshall  H.  Godfrey.  *Jno.  Pridgeon. 

Samuel  G.  Caskey. 

•EJdwin  F.  Conely's  term  expired  and  Jno.  Pridgeon  appointed  to  All 
vacancy. 

1887. 

Jacob  S.  Farrand,  President.  Jno.  Pridgeon. 

Marshall  H.  Godfrey.  Samuel  G.  Caskey. 

♦Joseph  Nagel. 

•MicJhael  Martz' s  term  expired    and   Joseph   Nagrel   appointed    to  fill 
vacancy. 

1888. 

Jacob  S.  Farrand,  President.  Jno.  Pridgeon. 

Marshall  H.  Godfrey.  *  Samuel  G.  Caskey. 

Joseph  Nagel. 

*Term  expire  1  and  re-appoin»'ed. 

1889. 

Jacob  S.  Farrand,  President.  Jno.  Pridgeon. 

Samuel  G.  Caskey.  Jos.  Nagel. 

♦Augrust  Goebel. 

*MlELrshall  H.  Godfrey  reslgrned  January  1,  1889.  August  Goebel  ap- 
pointed to  fill  vacancj'.    Term  epired  May  1st,  and  re-appointed. 

1890. 

John  Pridgeon,  President.  August  Goebel. 

Joseph  Nagel.  *  Henry  M.  Duffield. 

Samuel  G.  Caskey. 

•Jacob  S.  Farrand's  term  expired,  and  Ool.  Dufli-eld  was  appointed 
to  fill  vacancy  July  9th,  1890;  John  Pridgeon  resigned  as  President  of 
the  Board,  on  account  of  Ill-health,  and  Henry  M.  Duffield  was  elected 
to  fill  vacancy. 
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189I. 

Henry  M.  Duffleld,  President.        *John  Pridgeon. 
August  Goebel.  Samuel  G.  Caskey. 

Joseph  L.  Hudson. 

*Johii  Pridgeon's  t*?nn  expired   May  1st,   and  Frank   E.   Klrby   was 
appointed  for  a  term  of  6  years. 

1 89  J. 

Samuel  G.  Caskey,  President.        Henry  M.  Duffleld. 
August  Goebel.  Joseph  L.  Hudson. 

Frank  E.  Kirby. 


1893. 

August  Goebel,  President.    ,  Samuel  G.  Caskey. 

Frank  E.  Kirby.  Henry  M.  Duffleld. 

Joseph  L.  Hudson. 


i8<>4. 

Henry  M.  Duffleld,  President.         Frank  E.  Kirby. 
Albert  L.  Stephens.  DeWitt  H.  Moreland. 

Edward  \V.   Pendleton. 

A.   L,  Stephens  appointed  to  ;?uojtcJ  J.   1j.  Hudson. 
D.  W.  H.  Moreland  appointed  to  succeed  S.  Q.  Caskey. 
Clarence  A.   Black  appointed  to  succeed  August  Goebel. 
C.  A.  Black  resigned  and  B.  W.  Pendleton  appointed  to  succeed  him 
from  Dec.  1st. 

1895, 

Frank  E.  Kirby,  President.  Albert  L.  Stephens. 

DeWitt  H.  Moreland.  Edward  W.  Pendleton. 

Darius  D.  Thorp. 


1896. 

Albert  L.  Stephens,  President.       John  P.  Huckestein. 
Edward  W.  Pendleton.  Darius  D.  Thorp. 

John  W.   McGrath. 

D.  W.  H.  Moreland  resigned  to  accept  Commisslonershlp  on  Board 
of  Public  Works,  and  J.  P.  Huckestein  wa4S  appointed  to  fill  vaoancy. 

Frank  B.  Kiriby's  term  expired  and  J.  W.  McGrath  was  appointed  to 
sucoeed  him. 


STREETS  NEWLY  OPENED 

IN  THE  CITY  LIMITS. 


LOCATED  BY  WARDS  AND  PRECINCTS,  JANUARY,  1897. 

Ward.    Precinct 

Adel    St— N.    from    Harper 9-11  7 

Adele  St.— St.  Aubin  to  Chene 9-II  7 

Amsterdam  St— Cass  to  Th  ra 2-4  8 

Annetta  Ave.— N.   frcm  Canlff  to -N.   City  Line....  3  8 

Antoinette  St.— Woodward  to  Third     2-4  8 

Beach  Place— from  the  R.ver  to  Bdgremere  Boul 15  1 

Beck   St— from    Parkman   to   N.    of   Seward 4  8 

Beneteau   St.— N.    from   Jeff c:riDn  E.  of  City  Limits,  

Berlin  St.— from  Elmwood  to  Boulevard    18-15  2-4 

Bohemian   Ave.— Cass    to    Third 2-4  8 

Brock  Place— S.   from  Paliister 6  8 

Brown  Place— W.   from  Twenty-Sixth    14  5 

Burrell  Place— E.   from   Maybury    Ave 12  6 

Cameron  Ave.— N.   from  Holbrook    to   City  Line 6  7 

Campau  St.— Dix  to  Toledo 14  2 

Canfield  Ave.— Lincoln   to   Grand    River 8  7 

Canton  Ave.— N.   from  Harper 15  6 

Carter  Place— E.   from   Twelfth 8-6  8 

Carrie  St.— N.   from  Harper 15  6 

Chippewa  Ave.— Gratiot  to  Harper    15  6 

Church  St.— E.   and  W.  of  Eleveiuh    8  2 

Colbum   Ave.-^Cass   to   Third 2-4  & 

Concord   Ave.— N.    trpm   Harper 16  C; 

Dexter  St.— N.  from  N.  Boulevard    12  d 

Duncan   St.— Morton   to   Newland    15  6 

Dyar  Ave.— N.  from  Holbr--ok 7  6. 

Eastern  Place— W.   from  Twenty-Sixth    14  0 

Edgemere  Boulevard— E.  and  W.  from  Beach  Place,  16  4 

Elm  St.— between  Twelfth  and  Thirteenth    8  4-5 

Ferry  Ave.— Woodward  to  Third    2-4  7 

Finley  Ave.— W.  from  Jos.  Campau    9-11  7 

Fordyce   Ave.— N.    from   Marston  Ave.    9-11  T 

Foster   St— N.    from   Harpar 15  6 

Frank  St.— Sixth  to  Seventh 6  a 

G.    A.    R.    St.— Welch    to    Hammond    16  5 

Greenfield  Ave.— S.   from  Paliister    6  8 

Greusel  St.— Otis  to  Michigan  Ave 16  4 

Gilbert  Place— Twelfth  to  Hamilion    Boulevard 8-6  8 

Goodwin    St.— N.    from    Holbrook  to   City  Line 3-6  8-7 

Hazel  St.— between  Harrison  and   Grand   River 8  6 

Helen  Ave.— Macomb   to  Mack 16  2 

Holden   Ave.— Cass   to   Third 2-4  8 

Ida  Ave.— E.    from  Scotten 16  2 

Iroquois   St.— N.    from   Jeffers3ii 16  4 

Island    View    Boulevard— S.    from  Jefferson    15  1 


^38 


FORTY-FIKTH    ANNUAL    REPORT    OK    THK, 


War.l. 
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IroEside  St.— Welch  to  Hammond    

J.  P.  Ave.— Clark  to  Scotten 

Knox  St— from  Holbrook  to  GUette    

Liainbert  St.— Morton  to  Newland    

Iiarison  Place— S.  from  Pallister 

liefc  Place— E.    from  Twelfth 

Lie  May   St.— N.    from   Jefferson   10.  of  City  Limits.. 

Liyman  St.— W.    from    Chene 

Lodi   St.— N.   of  Holburn  Ave 

Mansur  St.— Harper   to  Piquette 

Marshland   Road— N.    from   Jefferson,   B.     of     City 

Limits 

Maxwell  St.— N.   from  Jefferson 

Merrill  Place— S.   from    F'alllster 

Montclair  St.  N.  from  N    Boulevard  (bet.     18th     and 

Grand   River)    

McBrearty  Place— Rivard   to    Russell 

Mcdbury   Ave.— Morton    i  o   Newland 

Montrose  St.— W.  from  Hamilton  Boulevard    

3r!orrow  St.— N.  from  Clay  and  Hobnok    

Moore  Place— W.  from  Twenty-Sixth 

Morion   Ave.— Gratiot  to  Harper 

Nelson  St.— between  I)..  G.  H.  &  M.   H.   R.   &   Dyar, 

Newland  St.— Mack  to   Harper 

Newport  Ave.— N.  of  Jf-fferson.  B.  ot   Chy   Limits... 

Newton  Ave— W.   from  .Fos.  Campau 

O'Flynn  St.— N.  of  Jefferson,  R  of  CMv  Limits   

Otto  St.— N.   and  S.   from  Soward 

Park  Vi*-w  BoulevanI— S.  from  Jefferson     

Parker  St.— N.    from  Jeffrrson 

Pollard  Ave.— W.   from  Jos.   Campau 

Richard  St.— Seybum  to  Van  Dyke 

Rolf  Place— N.    from  Mack 

Saginaw  St.— N.  from  Holburn  Ave 

Scovel   Place— AV.   from  Twf^nty-Sixth 

Seneca  St.— Giatlot   to  Harper 

Seminole-   St.— X.   from   Jefferson 

Seheffer  Place— W.   from   Moran 

Sherwood   St.— N.   from  Harper 

Sixth   St.— Ly.sander   to   Forest 

Sjirinj?  St.— Clark   to  Scotten 

Stevens   Ave— Gratiot    to  Harper 

Siephons   St.— Mack    to  Harper 

Si.   Charles  St.— Harper  to  Strong 

St.   Albertus   Place— Dequindre   to   St.   Aubin    

St.  Jean  Road— N.  from  Jefferson,  E.  oi  City   Limits.. 

Sylvester  St.— E.  and  W.  from  Van  Dyke    

Third  Ave  -N    Boulevard  to  N.    of  Bothune    

Thurman  St.— Gratiot    lo  Hendrie 

Toledo  St.^between  Twt  nty-Fourth  ar  d    Scotten 

Twenty-Sixth  St.— S.  from  Grand  Riv^r 

Vienna  St.— Woodward  to  Third 

Warsaw  Place— E.   from   Dequindre 

Welch  Ave.— Ranspach  to  Michigan 

Wilbur  Ave.— B.   from  Lincoln 

Wildemere  St.— Welch  to  Hammond 

Respectfully  submitted, 

HENRY  BRIDGE. 

Supt.  Extensions. 
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PIPEAGE  OF  THE  CITY  OF  DETROIT, 

JANUARY,    1897. 

ALPHABETED  BY  STREETS,  SHOWING  THE  SIZE 

OF  IRON  PIPE  IN  USE. 


LrCATION.  DIAM. 

INCHES. 

A  Bt,,  e.  from  Scotten  78  ft 4 

"    Hubbard  to  Vlnewood 4 

Aberle  aye.,  e.  from  Russell  349  ft... 4 

Abbott  St.,  Tenth  to  Cass 24 

w.  from  Third  20  ft 6 

•'              alley  s.  of,  crossinir  Sixth 6^ 

alley  s.  of,  196  ft.  e.  of  Twelfth   to   Cass 4 

Adair  St.,  the  river  to  10  ft.  n.  of  s.  of  Jefferson     6 

"              10   ft.    n.    of   s.    to  29   ft.    n.  of  s.   of  Jefferson 4 

Adams  ave.,  John  R.  to  Randolph 6 

Wltherell  to  Hastings 4 

alley  s.  of,  Cass  to  240  ft.  e.  of  Clifford 4 

"                 alley  s.  of  John  R.  to  Randolph  4 

Adelaide  St.,  30  ft.  e.  of  w.  of  Woodward  to  22  ft.  e.  of  w.  of  Brush..  8 

*'                  22  ft.  e.  of  w.  of  Brush  to  24  ft.  e.  of  w.  of  Beaublen....  10 

•*                  24  ft.  e.  of  w.  of  Beaubien  '.  o  Orleans 4 

"                 Orleans  to  11  ft.   e.   of  e.  of  same 18 

"                 11  ft.  e.  of  e.  of  Orleans  to  Gratiot 10 

**                 crossing?  Gratiot a 

Adele  st.,  23  ft.  w.  of  e.  of  Chene  to  8  ft.  w.  cf  w.  of  same 6 

Agnes  ave.,  e.  Boulevard  to  Field i 4 

•*                Baldwin  to  Seyburn ; 6^ 

'•                21  ft.  w.  of  e.  of  Seminole  to  20  ft.  w.  of  e.  of  Iroquois...  8 

Albert  St.,  Hammond  to  Wesson 6 

Alexandrine   ave.,  Grand  River  ave.  main   to  alley  w.   of   Common- 
wealth   6^ 

'*                             alley  w.  of  Commonwealth    to  alley  w.    of  Trum- 
bull    4 

•'                            alley  w.  of  Trumbull  to  Seventh & 

Seventh  to  Sixth 4 

"                            Greenwood  to  150  ft.  w.  of  Fourth 4 

150  ft.  w.  of  Fourth  to  Fourth 3 

**                           Third  to  Cass .' 4 

**                            Cass  to  Woodward 6 

Woodward  to  John  R 4 

••                            John  R.  to  143  ft.  w.  of  Brush  (center  of  st.) 6 

"                             143  ft.  w.  of,  to  28  ft.  w.  of  e.  of  Brush  e.  (s.  lawn),  6 

*•                             143  ft.  w.  of  Brush  to  Beaubien 4 

'*                             Beaubien  to  15  ft.  w.  of  w.  of  St.  Antoine a 

"  15  ft.  w.  of  w.  of  St.  Antoine  to  20  ft.  w.  of  e.  of 

sam.e 4 

"                            20  ft.  w.  of  e.  of  St.  Antoine  to  Russell ^ 
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Alexandrin*-  av....  r>  fi.  w.  of  e.  of  alley  e.  of  St.  Antoine  to  14  ft.  e. 

of  w.  of  Rivard , 30 

**                              Russell  to  alley  w.  of  Dubois 4 

"                              all.?y  w.  of  Dubois  to  w.  line  of  Dubois 3 

"                             w.   line  of  Dubois  to  e.  line  of  same »• 

"                             e.   i:n'  of  I>ubois  to  w.  line  of  Chene 3 

"                              w.   UriH  of  Chene  to  w.  lino  of  Grandy 4 

'*                             crossins  Grandy 3 

•'                             McDougall  to  alli  y  e.  of  same 6 

*'                              alley  e.  of  McDousrall  to  367  ft.  v.  of  *•.   Moran 4 

Alfred  St..  ao  ft.  o.  of  w.  of  Woodward  to  16  fi.  w.  of  e.  of  John  R.,  8 

"             16  ft.  w.  of  e.  of  John  R.  to  e.   line  of  Brush 6 

e.  line  of  Brush  to  22  ft.  w.  of  e.  of  St.  Antoine 4 

22  ft.  w.  of  e.  of  St.  Antoine  to  21  ft.-  e.  of  w.  of  Haatini^s,  8 

"             21  ft.  e.  of  w.  of  Plastin^s  to  Russell   4 

**              Russell  t  o  Orleans 3 

'*             Orleans  to  DuV)ols 4 

Alper  ave..  16  ft.  Main  to  e.   line  of  Woodward    6 

"              e.  lim?  of  Woodward  to  514  ft.  e.  of  same 4 

514  fr.  e.  of  Woodward  to  2  ft.  e.  of  e.  of  Brush 6 

*•               Russell  to  44:J  ft.   e.  of  Greeley   6 

Amhersi  St..  23  ft.  e.  of  w.  of  Cavalry  to  314  fi.  w.  of  Junction 6 

314  ft.  w.  of  w.  to  Junction    4 

Amsterdam  st.,  44  ft.  w.  of  e.  of  Second  to  44  ft.  w.  of  w.  of  Cass..  6 

*'                        44  ft.  w.  of  w.  to  e.  line  of  Cass 4 

'*                        e.  line  of  Cass  to  w.  line  of  Woodward 6 

**                        crossing"  Woodward,  w.  side  4 

Ann<-xation  st..  194  ft.  w.  of  w.  of,  to  25  fi.  w.  of  e.  of  June. ion G 

'*                       25  ft.  w.  of  e.  of  Junction  to  540  ft.  e.  of  e.  of  same..  4 

Anthon  St..  260  ft.  w.  of  Campbell  to  360  ft.  w.   of  Junction 6 

360  ft.   w.  of  w.  of  Junction  to  30  ft.  w.  of  e.  of  same 4 

Antietam  St..  Rivard  to  Jos.  Campau 4 

*'                   crcssinff  Jos.  Campau 6 

*•                   .los.  Campau  to  22  ft.  w.  of  w.   of  McDouj^all 4 

22  ft.  w.  of  w.  of  McDougall  to  15  ft.  «■.  of  w.  of  Elm- 
wood   6 

Antoinei  te    st. .  crossing?  t .  half  c  f  Eig-hleenth   4 

e.  line  of  Elffht.enth  to  28  ft.  e.  of  w.  of  Stan. on 6 

•'                       Fifteenth   to  :i23  ft.  w.  of  Fourteenth    6 

22:i  ft.  w.  of.  to  Four.eenth    4 

Fourteenth  to  138  ft,  w.    of  Wabash 6 

138  ft.  w.  of,  to  Wa' a^h 4 

*•                       193  ft.  w.  of.  to  Twelfth 4 

LT  f:.  \v.   of  e.  to  e.  line  of  Second 4 

"                      e.   line   of  Second  to  Cass  6 

Arlingrton  pi..  Tass  to   Woodward 4 

Army  ave.,  4  ft.  w.  of  w.  of  Military  to  41  ft.  e.  of  w.  of  same 6 

Arndt  st,  Gratiot    to  6  ft.   w.  of  w.  of  Elmwood   6 

6  ft.   w.   of  w.  of  Elmwood  to  Mt    Elliott 4 

Artillery  ave.,   n.    from    River   st.    to  Battery    6 

**                      crossing-  Fort 6 

78  ft.  s.  of  s.  to  n.   line   of   Lafayette 6 

477  ft.  s.  of  s.  of  to  main   in   Dix 8 

Asli   St.,   Vinewood  to  Twenty-seventh .• 4 

"          Twenty-fourth  to  e.  line  of  Tillman  4 

'*          Maybury   to   2.50  ft.    e.    of   e.  of  same  4 

"          250  ft.  e.  of  e.  of  Maybury  to  Sullivan    3 

*•          Sullivan  to  Humboldt 4 
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Ast  St..   Humboldt    to   166    ft.   e.    of   e.  of  same. 3 

166  ft.  e.  of  e.  of  Humboldt  to  e.  line  of  Eighteenth 4 

"          e.  l^e  of  E2ifirbteenth  to  w.  line  of  Seventeenth 3 

"          w.  line  of  Seventeenth  to  e.  line   of   Sixteenth 4 

••          erossimr  Fifteenth  4 

148  ft.  w.  of  w.  to  Wabash 4 

alley  6.  of  Wabash  to  Twelfth 6 

Twelfth  to  Harrison 4 

National  to  alley  w.  of  Trumbull   6 

alley  e.  of  Tnimibull  to  Grand  River  , 4 

Atkinson  ave.,  16  in.  main  to  21  ft.  w.  of  Woodward 6 

Atwater  St.,  Shelby  to  8  ft.  w.  of  w.  of  Brush...' 6 

8  ft.  w.  of  w.  of  Brush  to  149  ft.  e.  of  e.  of  Rivard  ...  4 

149  ft.  e.  of  e.  of  Rivard  to  33  ft.  w.  of  e.  of  McDougall,  6 

alley  s.  of,  alley  w.  of  Bates  to  Randolph 4 

Audrain  st.  (in  line  of),  Clippeirt  to  Michigan  Brass   &   Iron  Works 

1,808  ft.  (outside  of  city  limits) 4 

Aurelia  St..  w.  line  of  Thirteenth  to  Twelfth  4 

Avery  avK,  21  ft.  n.  of  s.   of  Willis  to  346  ft.  n.  of  Kirby 6 

s.  from  Piquette  104  ft 6 

alley  w.  of,  Alexandrine  to  alley  s.  of  Willis 4 

alley  w.   of,  Lysander  to  Lombard  Terrace   6 

B.  St.,  813  ft.  w.  of  to  Vinewood 4 

BaoBT  St.  Fifteenth  to  Woodward 24 

"          crossing  e.  half  of  Greenwood   4 

'•          e.  line  of  Greenwood  to  Fifth 3 

Baffley  ave.,  Grand  River  to  Park 8 

**                 alley  e.  of  Cass  to  alley  s.  of  Park 4 

Baker  st..  25  ft.   w.  of  e.   of  Cavalry  to  27  ft.  w.  of  e.  of  Campbell,  6 

"             Scotten  to  Hubbard 4 

"             crossing  e.  side  of  Vinewood 6 

**             Vinewood  to  Twenty-fifth 4 

crossing  e.  side  of  Twenty-fifth   6 

Twenty-fifth  to  Twenty-fourth     4 

Twenty- fourth  and  Seventh g 

125  ft.   e.    of  e.  of  Eighth    ^o  Seventh 4 

18  ft.  w.  of  e.  of  Seventh  to  24  ft.  e.  of  w.  of  Sixth 6 
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"  alley  s.  of,  Fourteejith  to  Wabash  4 

alley  s.  of  Tenth  to  Eighth 3 
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"  alTey  s.  of.  Eighth  to  alley  w.  of  Fourth 4 

Baldwin  ave.,  Jefferson  to  Wa  erloo 6 

Mack.  s.  267  ft 6 

••  Mack  to  Gratiot 10 

••  Gratiot  to  Harper 8 

Baltimore  ave.,  297  ft  w.  of  to  Sullivan .* 4 

**  Lincoln  to  w.  line  of  Greenwood    6 

"  Greenwood  to  Woodward 4 

Woodward  to  w.  line  of  Brush  I 

crossing  w.   side  of  Brush  41  ft 6 

alley  s.  of.  Greenwood  to  Forsyth  6 

Bancroft  ave.,  16  in.  main  to  w.  line  of  Woodward 6 

Bates  St.,  Atwater  to  Farmer 6 

Congress  to  Champlain 80 

alley  a  of,  n.  line  Atwater  to  alley  s.  of  Woodbrid^e 3 

Battery  st,  Artillery  to  Dragoon 6 

Beacon  st,  crossing  e.  side  of  Brush 6 

Brush  to  211  ft.  e.  of  St.  Antoine    4 
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LOCATION.  DLASf. 

INCHES. 

Beads  ave..  1,628  ft.  s.  of  to  Mack S 

Beaman  gt.,  alley  w.  of  to  Crane 4 

Beaublen  st.,  Atwater  to  a.  line  Champlain  • 

"  s.  line  Champlain  to  4  ft.  s.  of  n.  of  alley  n.  of 8 

*•  alley  n.   of  Champlain  to  Clinton   t 

"  Clinton  to  s.  line  of  Gratiot  4 

crossing  a.  side  of  Gratiot   6 

Gratiot  to  U  ft  a.  of  n.  of  Madison  8 

Madison  to  23  ft  s.  of  n.  of  Elizabeth 4 

31  ft.  s.  of  n.  of  Elizabeth  to  28  ft  n  of  s.  of  Columbia..  12 
28  ft  n.  of  s.  of  Columbia  to  16  f  l  n.  of  s.  of  Adelaide,  10 
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"                   crossing  n.   side  of  Adelaide  t 

**                  n.  line  of  Adelaide  to  Watson  4 

Watson  to  Harper 10 

"                   Harper  to  s.  line  of  Boulevard  6- 

••                  crossing  s.  side  of  Boulevard   1© 

"                   47  ft  s.  of  n.  of  Boulevard  to  Custer % 

Beaufait  ave.,  Jefferson  n.  585  ft .'. 6 

585  ft  n.  of  Jefferson  to  225  ft.  s.  of  Champlain 4 

"                      225  ft  s.  of  Champlain  to  26a  ft.  n.  of  Kercheval e 

s.  line  of  Mack  to  190  ft.  n.  of  n.  of  Forest 6 

"                     crossing  n.  Boulevard 6 

Beaver  st,  Vinewood  to  Twenty-seventh   4 

Beech  gt.  Seventh  to  First 4 

Bellevue  ave..  Jefferson  to  281  ft   n.  of  n.  of  Stuart 6 

"                    crossing  Gratiot 6 

Gratiot  to  25  ft  s.  of  s.  of  Frederick 4 

"                    25  ft  s.  of  s.  of  Frederick  to  100  ft.  n.  of  n.  of  same. .  6 

*     "                    crossing  n.  Boulevard 8 

Belmont  ave.,  16  in.  main  to  e.   line  of  Woodward 6- 

99  ft  w.  of  w.  of  to  Oakland   6- 

Belvidere  ave.,  crossing  n.   side   of  Jefferson    10 

n.  line  of  Jefferson  to  286  ft.  n.  of  same C 

30  ft.  s.  of  n.  of  St.  Paul  to  535  ft.   n.  of  Lorman 6 

crossing  s.   side  of  Mack  to  177  ft.  s.  of  same 6 

226  ft  s.  of  s.  of  Gratiot  to  22  ft.  n.  of  s.  of  same 6 

Benton  st,  Brush  to  8  ft.  w.  of  e.  of  Beaubien    8 

"              Beaubien  to  Russell , 4 

Berlin  st,  Gratiot  to  Jos.  Campau '. 3 

crossing  Jos.  Campau 4 

Jcs.   Campau   10  alley  w.   of  McDougall  6 

alley  e.   of  McDougall  to  Elmwood    3 

crossing  to  Elmwood 4 

EUery  to  Mt  Elliott 4 

"             29  ft  e.  of  w.  of  Bellevue  to  22  ft  e.  of  w.  of  Concord 6 

Bethune  ave.,  Hamilton  Boulevard  to  Woodward  6- 

Biddle  st ,  Vinewood  to  Twenty-seventh   4- 

Blaine  ave.,  22  ft.  e.  of  w.   of  Hamilton  Boulevard  to  106  ft  e.  of  e. 

of  Third 8 

106  ft  e.  of  e.  of  Third  to  w.   line  of  Woodward 4 

*•                w.  line  of  Woodward  to  16  in.   main 6 

Boone  st,  e.  Boulevard  to  81  ft  e.  of  e.  of  same %■• 

**            314   ft    w.    of   Collins   to   w.  line  of  same 4 

"             11  ft.  e.   of  e.  of  Collins  to  284  ft  w.  of  w.  of  Mopan....  6 

284  ft  w.  of  to  Moran 4. 

Boulevard,  between  Fort  and  Myrtle,  see  W.  Boulevard. 

"  between  Twenty-seventh  and  Hubbard,   see  Myrtle  Boule-- 

vard. 
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LOCATION.  DLA.M. 

INCHES. 

Boulevard,  between  Myrtle  and  N.  Boulevard,  see  Hublmrd  Boulevard- 
between  Hubbard  Boulevurd  and  McDougrall,  see  N.  Boule- 
vard. 
'*  between  n.  Boulevard  and  Hiendrle.   see  McDougall  Boule 

vard. 
'•  between  McDougrall  and  Front enac,  see  Hendrie  Boulevard, 

**  between    Hendrie   and    ieffcrson.  see  Frontenac  Boulevard. 

Bowen  ave.,  Jefferson  to  40  ft.  n.  of  Kercheval  $ 

Bradley  St..  211  ft.  w.  of  to  Crane 4 

Brady  St.,  Wocdward  to  3  ft.     w.  of  w.  of  Brush 6 

"  3  ft.  w.  of  w.  of  Brush  to  18  ft.  w.  of  e.  of  Beaubien 8 

*•  Beaubien  to  Russell 4 

••  Rivard  to  Russell 30 

Brainard  s  .,  Tiumbull  to  e.  line  of  Seventh  6 

e.  line  of  Seventh  to  Sixth   4 

Greenwood  to  alley  w.  o.'  Fourth Z 

alley  w.   of,  to  16  ft.   w,  of  e.  of  Fourth 4 

16  ft.  w.  of  e.  of  Fourth    o  17  ft.  e.  of  w.  of  Third 6 

Third  to  Cass 4 

Brandon  pi.,  258  ft.  w.  of  to  Moran 6 

Brandon  ave.  cwest),  Campball  to  Junction  6 

"  Junction  to  Hubbard 4 

Bratshaw  St.,  15  ft.  w.  of  e.  of  Fourth  to  28  ft.  e.  of  w.  of  Third 10 

Breckenridgre  St.,  74  ft.  w.  of  to  Humboldt   4 

Humboldt  to  Bigrhteenth 6 

Eighteenth  to  148  ft.  ^^.  of  Sixteenth 4 

148  ft.  w.  of  to  Sixteenth  6 

Fifteenth  to  140  ft.  w.  of  Fourteenth 6 

140  ft.  w.  of,  to  Fourteenth 4 

alky  s.  of  178  ft.  w.  of  w.  of  Humboldt  to  25  ft.  w. 

of  e.  of  same 6 

IJrevoort  pi..  Twt^nty-second   to    alley  e.  of  6 

Nineteenth  to  alley  w.  of  Eigrhteenth    4 

Brewster  st.,  cross.ngr  e.  side  of  Brush 6 

e.  line  of  Brush,  to  Russell   4 

RIopelle  to  Gratiot 4 

Brinket  St.,  Crane  to  Hibbad 6 

Bristol  pi.,  Twenty-second  to  Twenty-first  4 

Brownlee  pi.,  25  ft.  s.   of  n.   of  Stanley  to  307  ft.  n.  of  n.  of  same...    6 

Brown  pi.,  26  ft.  w.  of  e.  of  Twenty  s.x:h  e.  143  ft e 

Bruce  St.,  2  ft.  w   of  alley  w.  of  to  Crane  4 

Brush  St.,  Atwater  to  Jefferson / & 

"  crossing^  Jefferson & 

"  Jefferson  to  Congress i 

*•  Congress  to  Gratiot 8 

••  Gratiot   to  28  ft.   n.   of  s.   of  Madison i 

Madison    la   10    ft.    s.    of    n.  of  Elizabeth & 

Elizabeth  to  s.   line  of  Adelaide  4 

"  crossing  s.  side  of  Adelaide & 

15  ft.  n    of  s.  of  Adelaide  to  21  ft.  s.  of  n.  of  Edmund ID 

Edmund  to  Watson 24 

21  ft.  s.  of  n.  of  Watson  to  27  ft.  s.  of  n.  of  Ersklne 16 

"  Wats:n  to  Benton 6 

15  ft.  n.  of  s.  of  Benton  to  28  ft.  s.  of  n.  of  Rowena 8 

Brady  to  3  ft.  n.  of  s.  of  Alexandrine  8. 

2  f :.  n.  of  s.  of  Alexandrine  to  230  ft.  n.  of  Milwaukee....    t 
230  ft.  n.  of  Milwaukee  to  24  In.  main  in  n.  Boulevard...    S 
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Brush  St..  erosainpT  PHlmer,   both  sides 4 

"             Horton  to  Hamlin 4 

'*             crossingr  Chandler 6 

"             crossingr  Melbourne S 

crossing:  Alger 8 

crossing  Kingf S 

Bryant  St.,  e    from  Wabash  123  ft 6 

125  ft.  e.  of  Wabash  to  Twelfth   4 

Buchanan  St.,  L#lvernois  to  Vinewood 16 

Vinewood  to  Grand  River  30 

Twenty-elgrhth  to  Scotten  4 

Twenty  fourth   to  Twenty-third    4 

"                     Williams    to  e.    line    of  A.aybury  4 

"                     e.  line  of  Maybury  to  75  ft.  e    of  Sullivan 3 

:587  ft.   w.   of  Humboldt    (.   Ki^htH^nth 4 

169  ft.  w.  of,   to  Seventeen: »i    4 

Fifteenth  to  W-aJbash 4 

a.ley  s.    of  .Joe  to  Howell   6 

Buena  Vista  ave.   (Hig-hland  Park),  16  ft.    w.    of  t-.   of   Woodwar.I    to 

2,296  ft.  e.  of  e.  of  same  6 

Burns  av<*..  Jefferson  from  42  in.  main  n.  435  ft 10 

42  in.  main  in  Champlain  to  n.  line  of  St.  Paul 12 

Burlage  pL,  Waterloo  to  Cleveland 8 

Burlingrame  ave..  Wcodward  16  in.  main  to  1,264  ft.  w.  of  same 6 

Burrell  pi.,  26  fi.  w.  of  e.  of  Maybury  lo  213  ft.  e.  of  Sullivan 6 

Bushey  St.,  Michlgran  to  21  fi.   n.   of  s.  of  Julia 6 

Butternut  St..  Twenty-fourth   to  Fifteenih   24 

Williams  lo  227  ft.  e.  of  Maybury  

"  «'.    from  Sev.nt=*enih  141  f 

e.  from  Wabash  263  ft 

"  National  to  alley  w.  of  Trumbull   

"  alley  e.  of  Trumbull  to  Seventh  

G.  St. ,  Hubbard  to  Vinewood 

Cadillac  ave.,  pumping   works  to  Mack 42 

crossing  .leffersoii   to  n.  iin^  6 

1,000  ft.    n.   of   to  2,050  ft.  n.  of  .Jefferson 6 

95  ft.  s.  of  to  Harper 6 

Cadillac  Squan*.  s.    side,  Woodward  to  Jlandolph   24 

n.  side.  Monroe  to  Bates  6 

alley  n.  of  from  second  alley   e.    of  Woodward    to 

Randolph  4 

alley  s.  of,  alley  e.  of  Woodward  to  Bates 4 

Cadillac  Park,  283  fi.  w.  from  Bates  to  120  ft.  e.  of  same 4 

Calumf't  ave..  \v.    line   of  Twelfth   to  196  ft.   e.   of  same 4 

'*                    crossing  Lincoln 4 

Eighth  10  Fourth 4 

Grand  River  to  Third S*) 

Calvert  avt*..  crossing  Woodward  to  w.  line 6 

Cameron  avc.  24  in.   main   to  132  ft.   n.  of  N.  Boulevard G 

132  ft.  n.  of  N.  Boulevard    to   Clay 4 

Clay  to  23  ft.  n.  of  Koch 6 

26  ft.  8.  of  n.  of  Haigh  to  99  ft.  n.  of  n € 

Campau  s  .,  Rivfr  st.     o  Fort $ 

n.  from  Dix  448  f t 4 

Campbell  ave..  River  st.  to  Dunn 6 

Mich'firan  to  161  ft  n.  cf  Herbert 6 

Canfleld  ave..  Thirteenth  to  48  ft.  e.  of  same 4 
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LOCATION.  UlAM. 

INCHES. 

Oanfleld  ave..  48  ft.   e.   of  Thirteenth   t  Twelfth   3 

crosFlngr  Seventh 4 

f.  line  of  Seventh  to  Sixth  3 

Greenwood  to  Fourth 4 

Third  to  Woodward 4 

Third  to  Woodward 3<) 

Woodward  to  Ck>llins 42 

Woodward   to   767   ft.   w    of  Mt  Elliot 6 

767  ft.  w.  of,  to  Mt.  Elliott  4 

Canton  to  9  ft.  w.  of  Helen   6 

alley  s.  of,  from  Hastings  to  alley  e.  of  same ?. 

alley  s.  of  4  ft.  w.  of  e.  of  alley  e.  of  Russell  to  6  ft. 

€.  of  w.  of  alley  w.  of  Riopelle  4 

(^anitT  ave.,  16  in.  main  to  w.   line  of  Woodward  6 

w.  of  w.  line  of  Woodward  27  ft 4 

Canton  ave.,  Jefferson  to  210  ft.   n.  of  Kercheval    6 

crossing  Mack y\ 

23  ft.  s.  of  n.  of  Stuart  to  Gratiot 6 

Hancock  to  168  ft.  n.  of  Frederick  6 

Medbury    to    Piquette H 

crossing  N.  Boulevard «; 

Caroline  St.,  Thirteenth  to  192  ft.  w.  of  Twelfth   6 

192  f ..  w.  of,  to  Twelfth 3  and  4 

Ca  .«<  St..  Woodbridse  to  Jefferson 8 

Jefferson  to  Fort 24 

alley  n.  of  Michigan  to  Spencer  4 

alley  w.   of,  from  Spencer  to  J  ones  ^ 4 

Jefferson  to  Columbia lo 

Cass  ave.,  Columbia  to  Gilman 16 

Gilman  to  Joy 10 

25  ft.   n.   of  s.   of  Stimson   to  47  ft.   n.  of  s.  of  Pitcher....  ii 

Joy    to  Alexandrine 8 

Alv;xandrine  to  16  ft.  s.  of  s    line  of  CanfiPld r, 

cPOssnK   Canfield  48  ft 8 

32  ft.   n.  Of  s.  of  Canfleld  to  19  ft.  n.  of  n.  of  Warren....    6 

19  ft  n.  of  Warren  to  34  ft.  n.  of  s    of  Kirby  (east) 10 

Kirby  (east)  to  Kirby  (west) 1 : 

21  ft.  n.  of  s.  of  Kirby  (wes:)  to  20  ft.  n.  of  s.  of  Holden.  10 

20  ft.  n.  of  s.  of  Holden  to  118  ft.  s.  of  D.  &  B.  C.  R.  R..    6 

118  f.  s.  of  D.  &  B.  C.  R.  R.   to   Milwaukee s 

s.  line  of  N.  Boulevard  to  24  in.  main s 

w.  side  crossing  Forest  and  Putnam   4 

alley  w.  of  alley  s.   of  Elizabeth  to  119  ft.  s.  of  Gilman..    4 

alley  w.  of  119  ft.  s.  of  to  Gilman  3 

alley  w.  of  Ledyard  to  Bagg 4 

alley  w.  of  17  ft.  s.  of  n.  of  P   tiiam   to  30  ft.   s.   of   n.   of 

Merrick  6 

Catherine  st..  Gratiot  to  Hastings 12 

Hfiistings  to  Rivard... 4 

crossing  Rivard G 

Rivard  to  w.  line  of  Dequindre  4 

w.  line  of  Dequindre  to  e.  line  of  St.  Aubin 6 

crcssing  Jos.  Oampau 6  and  s 

e.  line  of  St.  Aubin  to  e.  line  of  Jos.  Campau 4 

o.  line  of  Jos.  Campau  to  18  ft.  w.  of  e.  of  McDou^rall.  8 

McDougall  to  Elmwood 4 
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LOCATION.  .ilIi!L 

INCHES. 

Cavalry  ave..  86  ft.  a.  of  n.  of  Part  to  18  ft.  n.  of  a.  of  Celeron S 

"  Lafayette  to  Amherst 6 

"  RegtQar  to  n.  line  of  Dlx G 

"  n.  line  of  Dix  to  Toledo 4 

Celeron  st.,  :J74    ft.    w.    of   Campbell    to  Junction 4 

"  19  ft.  w.  of  e.  of  Cavalry  to  281  ft.  e.  of  same e 

Cella  St.  Wabaah  to  4  ft.  e.  of  e.  line  of  same 4 

4  ft  €.  of  e.  of  Wabash  to  Thirteenth  8 

••  Thirteenth  to  Twelfth 4 

Champlain  at,  Randolph  to  St.  Aubin m 

**  Randolph  to  alley  e.  of  same  4 

"  St.  Antolne  to  Orleans 4 

"  Orlean.s  to  Klmwood 6 

*•  Elmwood  to  250  ft.  w.  of  Lelb  4 

250  ft.  w.  of  to  Lelb 3 

iiO-in.  main  in  Chene  st.  to  Iroquois 42 

(in  line  of)  from  Iroquois    through    private   property 

to  intersection  of  Crane  and  Jefferson... 42 

alley  s.  of,  a.ley  e.   of  Randolph  to  St.  Antoine 4 

Chandler  ave..  Woodward  to  Oakland 6 

Charles  St.,  Seventh  to  Sixth 4 

Charlevoix  su,  Chene  to  e.   line   of  Jos.  Campau 4 

"  e.  line  of  Jos.  Campau  to  alley  w.  of  McDougrall 3 

'*  alley  e.  of  McDougall  to  Blmwood 4 

Ellery  to  Mt  Elliott 4 

142  ft.  w.  of,  to  Concord 4 

Charlottfe  ave.,  22  ft.  e.  of  w.  of  Fifth  to  29  ft.  e.  of  w.  of  Fourth 6 

"  alley  e.  of  Third  to  Woodward 4 

Chaae  at.,   (Delray)  6-in.  main  in  River  at.  a.  4T7  ft 4 

12  ft.   w.   of  e.  of  Russell   to  23  ft.  e.  of  w.  of  Riopeile 6 

Ch(.ne  at.,  Atwater  to  s.  line  of  N.   Boulevard   6 

••  Congress  to  Canfleld 3j 

Cherry  at..  Twelfth  to  Harrison 4 

28  ft.  w.  of  e.  of  National  to  6  ft  e.  of  w.  of  Trumbull..    6 

5  ft.  e.  of  w.  of  Trumbull  to  Seventh 4 

Seventh  to  Grand  River •. . .  Id 

Cheatnut  at.  Russell  to  Elmwood 4 

*'  crossing^  Jos.   Campau 6 

Chipman  st.  Nineteenth  to  alley  w.  of  Eighteenth 4 

Chicago  Boulevard,  cros.'^ing  Woodward  from  l&-in.  main  to  e.  line..    <; 

Chope  pi..  Twenty-fourth  to  167  ft  w.  of  Grand  River 6 

167  ft  w.  of .  to  Grand  River 4 

Christiancy  s :. ,  Morrell  to  Ferdinand ti 

Ferdinand  to  122  ft  e.  of  e.  of  same 4 

122  ft.  e.  of  e.  of  Ferdinand  to  Lansing 6 

Lansing  to  134  ft  e.  of  e.  of  same 4 

134  ft.  e.  of  e.  of  Lansing  to  McKinstry 6 

Church  St.,  178  ft.  w.  of  Eleventh  to  78  ft  w.  of  Tenth g 

78  ft  w.  of  Tenth  to  e.  line  of  aame...^ 4 

"  alley  s.  of  Tenth  to  E  ghth 4 

Claremont  ave.,  175  ft.  w.  of,  to  Hamilton  Boulevard ft 

"  1,275  ft.  w.  of  w.  of  Woodward  to  w.  line  of  same..     4 

w.  line  to  16-in.  main  in  Woodward 6 

Clark  ave..  River  st.  to  s.  Ine  M.  C.  R.  R 8 

s.  line  M.  C.  R.  R.  to  Mich  >an    6 

Michigan  Peninsular  Car  Works  to  Michigan 4 

20  ft  n.  of  s.  of  Rich  (eaat)   to  25  ft   n.   of   s.   of   Rich 
(west)  78  ft (J 
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Clark  Park,  293  ft.  w.  of,  to  Scotten 4 

€.  from  Clark  282  ft 4 

"  n.  and  8.  from  4-in.  pipe  607  ft  3 

Clay  ave.,  16-ln.  main  to  8  in.  main  in  Woodward  8 

"  Woodward  to  Oakland 8 

Oakland  to  393  ft  e.  of  St.  Aubln  6 

Cleveland  St.,  St.  Aubin  to  Elmwood 10 

'*  Elmwood  to  Burlagre  pi 8 

Cleveland  pi.,  crossing:  Greenwood  e.  side  4 

*'  e.  from  Greenwood  264  ft 3 

Clifford  St.,  Sproat  to  Park  pi 4 

"  alley  w.  of  Gr.swold  to  e.  line  of  Washington 4 

WashinfiTton  to  Woodward 12 

Clinton  st,  Gratiot  to  Rivard 10 

••  Rivard  to  Orleans 16 

'*  Orleans  to  Elmwood 8 

"  alley  s.  of,  alley  w.  of  Brush  to  St.  Antolne 4 

Clippert  St.,  n.  from  Dennis  481  ft  (ou  side  of  city  limits) 4 

Coe  ave.,  Van  Dyke  to  Parker 6 

Colby  ave..  crossingr  Russell  e  side 4 

Collins  St.,  Gratiot  to  Canfield 42 

Canneld  to  N.  Boulevard 30 

'*  Leland  to  Canfield 4 

n.  from  Canfield  663  ft 3 

563  ft.  n.  of  Canfield  to  26  ft.  n.  of  Hancock 4 

s.  from  Harper  150  ft ...: 6 

"  alley  e.  of,  4  ft.  n.  of  s.  of  alley  n.  of  Forest  to  11  ft.  s. 

of  n.  of  alley  s.  of  Hancock  6 

alley  e.  of,  8  ft.  n.  of  s.  of  Scheffer  pi.   lo  6  ft.  s.  of  n. 

of  alley  s.  of  Perry 6 

Columbia  st,  Cass  to  Park 16 

*•  Park  to  Woodward 4 

"  Woodward  to  Rivard 6 

alley  s.  of,  Cass  to  Woodward   6 

Columbus  ave.,  s.  from  Port  670  ft ; 8 

"  cross  nfiT  Fort 4 

Commonwealth   ave.,  crossing    Grand  River  • 

(west  Bide),  Alexandrine   to  Calumet 6 

crossing  Porest  42  ft 12 

*'  (both  Bides)  crossing  Hancock  n.  to  s.  line —    6 

**  s.  line  of  Putnam  to  Merrick 6 

s.  line  of  Kirby  to  7  ft   n.  of  Stanley 6 

242  ft  n.  of  n.  of  G.  T.  R'y  to  Holden 6 

Concord   ave.,    Jefferson   to    s.    line   of  Harper 6 

Conger  st,  21  ft.  e.  of  w.  of  Baldwin  to  27  ft.    w.  of  e.  of  Van  Dyke,    6 

Consress  st.  Sixth  to  Bates 30 

Jlandolph  to  St  Aubin 24 

St  Aubin  to  Meldrum 42 

Bates  to  Brush 

St  Antoine  to  Mt  Elliott  e.  line 

crossing  w.  side  of  Canton  

171  ft.  w.  of  to  Helen 

e.  side  Frontenac  Boulevard  to  Field 

alley  s.  of,  Seventh  to  Sixth  

alley  s.   of,  Pourth  to  250  ft.  e.  of  same 

alley  s.  of.  Third  to  Griswold  

alley   s.   of,   80  ft.    w.   of    Brush  to  St.   Antoine 
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Cook  St.,  e.  from  Welch  289  ft 4 

289  ft.  e.  of  Welch  to  Hammond   6 

C^ortland  avf.  (Highland  Park),  e.  line  of  Hamilton  Boulevard  to  16 

ft  w.  of  e.  of  Woodward 6 

Cracow  pi.,  alley  e.  of,  Hastings  to  Rivard 6 

Cra'ff  ave..  n.  from  Trembly  378  ft 3 

378  ft.  n.  of  Trembly  to  Milwaukee    6 

i "rane  ave.,  Jefferson  to  Mack 8 

Crary  st..  211  ft.  w.  of,  to  Crane 

Crystal  st..  Trembly  to  Milwaukee 

Custer  ave.,  e.  from  Woodward  298  ft 

298  ft.  e.  of  Woodward  to  John  R 

John  R.  to  307  ft.  e.  of  same  

307  ft.'  e.  of  John  R.  to  BruBh   

"  Brush  to  Hastingrs 

Rivard  to  126  ft.     e.  of  same   

126  ft.  e.  of  Rivard  to  Russell    

Cutler  s  ..  e.  from  McClel  an  480  ft 

D.  St..  300  ft.  w.  of,  to  Vinewood 

Dalzelle  .St..  Twenty-fourth  to  Twenty-third   

Twenty-third  to  Twenty-second  

Twenty-second   to  Foundry   

Thirteenth  to  Twelfth 

'*  crossing-    Twelfth 

Dane  St.,  crossing  Collins,  e.  side 

e.  line  of  Collins  to  338  ft.  e.   of  Moran 

crossing  Mt.  Elliott  from  w-  to  e.  line 

Davenport  st.,  Cass  to  Woodward 

Davis  pi.,  Theodore  to  alley  s.  of  same 

Delaware  ave.,  300  ft.   w.  of  w.   line  of  Second  to  44  ft.  w.  of  e.  line 

of  "Woodward 

Demln^r  st.,  e.  from  Scotten  368  ft 

Dennis  St.,  Clippert  to  Livernois  (outsi  ]o  city  limits) 

Dequindre  st.,  Woodbrldge  to  Jefferson 

"  w.  side  Jay  to  Waterloo 

"  e.  s'de  "Waterloo  to  Gratiot  

s.  from  Adelaide  206  ft 

Alfred  to  Pierce 

Canfield  to  Willis 

43  ft.  n.  of  s.  of  N.  Boulevard  to  27  ft.  n.  of  s.  of  Clay, 

alley  e.  of.  s.  from  Ferry  266  ft 

Dettloff  court,  crossing  Hancock   n.   side   

'•  Hancock  to  270  ft.  n.  of  n.  of  same 3 

Devereaux  st..  Thirty-first  to  Thirtieth 6 

Dillon  ave.,  n.   from  Holden  687  ft 6 

Division  .st.,  crossing  e.  side  Brush 6 

"  e.  line  of  Brush  to  26  ft.  e   of  w.  of  Hastings 4 

26  ft.  e.  of  w.  of  Hastings  to  R' vard 8 

Rivard  to  St.  Aubin 4 

Dix  ave..  Artillery   to  Twen'y-fourth 10 

(n.  side)  crossing  W\  Bou  evard  130  ft 6 

•*  crossing   Twen'y-third 6 

Dragoon  ave.,  n.  from  River  st.  563  ft 6 

"  Hussar  to  n.  line  of  Dix 6 

Driegs  ave..  Campbell  crossing  w.  side 6 

"  Campbell  to  Junction 4 

Dry  Dock  st.,  Swain  to  Lady's  lane 4 
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Dubois  St.,  Atwater  to  Clinton 6 

Clinton  to  Hunt 8 

Hunt  to  9  ft  n.  of  s.  of  Willis    6 

9  ft.  n.  of  s.  of  Willis  to  s.  line  of  Canfield 5 

Canfleld  crossing- s.  s.de  40  ft 6 

Dubois  St,  40  ft.  n.  of  s.  of  Canfield  to  25  ft.  n.  of  s.  of 

Famsworth  16 

Pamsworth  from  16-in.  main  ton.  line  48  ft 8 

n.  line  of  Famsworth  to  188  ft.  n.  of  Frederick 4 

188   ft   n.   cf  Frederick  to  Ferry 6 

Ferry  to  Hendrie 4 

Hendrie  to  100  ft.  s.  of  Medbury  6 

100  ft.  s.  of  Medbury  to  20  ft.  s.  of  Harper 4 

20  ft  s.  of  Harper  to  22  ft  n.  of  s.  of  Trombly 8 

*•  crossinf?  N.  Boulevard 8 

Duffield  St,  Cass  to  2  ft  e.  of  e.  of  Clifford    4 

2  ft  e.  of  e.  of  Clifford  to  29  ft.  e.  of  w.  of  Woodward,  6 

Dumontier  St.,  e.  from  Crane  297  ft 4 

287  ft  e.  of  to  445  ft.  e.  of  Crane 6 

Dunn  St.,  Wesson  to  Campbell 3 

Durand  st,  29  ft  w.  of  e.  of  Van  Dyke  to  372  ft.  w.  of  w.  of  same.  6 

B).  St.,   Hubbard  to  Vinewood 4 

'*       crossing-  W.  Boulevard  from  0  ft.  e    of  w.  to  2  ft.  w.  of  e.,  6 

"       «.  1  ne  of  W.  Boulevard  to  Twenty-sixth    4 

••       Twenty-sixth  to  Twenty-fifth 6 

Eastern  pi.,  25  ft  w.  of  e.  of  Twenty-sixth  e.  176  ft 6 

Edison  ave.,  16-in.  main  in  Woodward  tow.  line  of  same 6 

Edmund  pi.,  Woodward  to  Brush 24 

Biffhth  St,  28  ft.  s.  of  n.  of  River  st.  10  30  ft.  n.  of  s.  of  Michigan,  8 

"  30  ft  n.  of  s.  of  Michigan  to  3 -ft.  n.  of  n.  of  Orchard....  6 

**  3  ft.  n.  of  n.  of  Orchard  to   Cherry 4 

Grand  River  to  Calumet 8 

crossin^r  s.  s'de  of  Calumet  40  ft 6 

•'  Calumet  to  Lysander 4 

Bighttenth  st.,  Fort  to  s.  line  of  Myrtle    6 

'     '*  s.  to  n.  line  of  Myrtle 8 

Myrtle  to  50  ft.  n.  of  Linden    6 

50  ft  n.  of  to  370  ft  n.  of  Linden 3 

370  ft  n.  of  to  468  ft  n.    of  Linden 4 

468  ft  n.  of  Linden  to  n.  line  of  Buchanan 6 

*'  n.  line  of  Buchanan  to  s.  line  of   Hancock 4 

*•  crossing  s.  side  of  Hancock  6 

'*  Grand  River  to  N.  Bou  evard    (s.    line) 6 

"  crossing  N.  Boulevard 8 

n.    from    N,   Boulevard  228  ft 6 

*•  alley  w.  of,  Brevoort  to  Webster  pi 4 

alley  w.  of,  St,  Clair  to  Wins  pi 4 

alley  w.  of,  Chipman  to  Johnson 4 

Blghteenth-and-a-half  St.,  1,677  ft  s.  of  River  st  s.  16j  f t 4 

•*  s.  from  River  s'.   <'77  ft 3 

•*  River  st  to  For 4 

Eleventh  st,  Deverette  to  Michigan 6 

Eliot  St.,  Woodward  to  29  ft  w.  of  e.  of  John  R 6 

'    **  John  R.  to  Rlope  le 4 

Bllery  St.,  Waterloo  to  Charlevoix 6 

••  Amdt  to  Berlin 6 

"  Heidelberg  to  Schneider  pi 6 
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Kllery  St..  8.    line   of   Mack   to   Oratiot 6 

**             crosBing  Perry .' S 

"             crossing' Hendrle  Boulevard 6 

Bllery  pi..  Forest  to  Hancock 8 

BHisabeth  st.  Grand  River  to  Cass 8 

"                   22  ft.  e.  of  w.  of  Park  to  20  ft.  e.  of  w.  of  Brush 8 

"                  Brush  to  Beaublen 4 

"                  (both  Bides)  alley  e.  of  Woodward  to  177  ft  w.  of  Brush.  4 

Beaubien  to  St.  Antoine 13 

St  Antoine  to  Hastings 4 

"                  alley  s.  of.  100  ft  w.  of  Cass  to  Wordward 4 

"                   alley   s.   of,   all^y  e.    of  Woodward  to  Witherell 8 

"                   alley  s.  of,  John  R.  to  Randolph    4 

XHm  St.,  alley  e.  of,  Wabash  to  Harrison  4 

"          Harrison  to  National 6 

**          National   to  alley   w.    of  Trumbull   4 

••          alley  <?.  of  Trumbull  to  Sen  nth   4 

Blmwiood  ave.,  crossing  Jefferson 6 

"                       n.  line  of  Jefftr.-on  to  Monroe   4 

"                     Monroe  to  Waterloo 6 

"                      Waterloo  to  Hunt 4 

"                     Hunt  to  Gratiot 6 

Bmmons  St.,  McClellan  to  Ptnnsylvania    4 

Endicott  ave.,  crossing  e.  sid'  of  Woodward   * 

"                    crossing  w.  side  of  John  R 6 

Ehiglewood  ave.,  crossing  Wo- dward  e  side  6 

•'                         e.  line  of  Woodward  to  w.  line  of  Oakland 4 

'*                         e.  from  w.  1  ne  of  Oakland  80  ft 6 

Brie  pi.,   crossing  w.   side  of  Moran  2:^    ft 6 

Brskine  st,  12  ft  w.  of  e.  of  Woodward  to  14  ft.  e.  of  w.  of  Brush,  16 

"                14  ft.  e.  of  w.  of  Brush  to  Russell    4 

Russell  to  159  ft  w.  of  RioP<'ll»'    6 

159  ft.  w.  of,  to  Ropelle 4 

"                Dequlndre  to  w.  line  of  Chenc    4 

w.  line  of  Chene  to  Grandy   8 

Euclid  ave..  1,086  ft  w.  of,  to  Woodward   6 

BQcposition  grounds,   s.  from  River  st.  948  ft 4 

P.  St.,  140  ft  w.  of,  to  Vinewood 4 

*'     crossing  roadway  of  Vinewood  27  ft 6 

Fairbanks  St..  c.  from.  Sco.ten  364  ft 4 

Farmer  st. ,  Bates  to  Gratiot 6 

15  ft.  s.  of  to  38  ft.  n.  of  30-in.   main  In  Gratiot 8 

Famsworth  ave..  Woodward  to  Rivard 6 

"                        Rivard  to  Dubois 16 

"                       crossing  e.  side  of  Dubois  6 

•*                        e.  line  of  Dubois  to  Grandy    4 

"                        Mitchell  to  McDougall 4 

••                       crossing  Collins 6 

Collins  to  Moran 3  and  4 

*•                        39  ft  w.  of  e.  of  Moran  to  401  ft.   e.   of  e.  of  same,  6 
**                        crossing  Mt.  Elliott  from  w.    line   to  14  ft.   w.  of  e. 

61  ft 6 

162  ft  w.  of  Concord 6 

"                        Canton  to  Helen *4 

'•                        crossing  Frontenac  Boulevard  6 

"  alley  s.  of,  or  first  st  s     of.     crossing   w.     side    of 

Moran    6 
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Plarrand  St.,  e.  from  McClellan  513  ft 6 

Farrand  ave.  (Highland  Park),  16  ft.  w.  of  e.  ot  Woodward  to  744  ft 

e.  of  e.  of  same 6 

Ferdinand  St.,  n.  from  River  st.  975  ft 4 

"                     975  ft.  n.  of  River  st.  to  493  ft.  s.  of  s.  of  Fort 6 

4SS  ft.  s.  of  s.  of  to  Fort 4 

Porter  to  300  ft.  n.  of  Dix  6 

Ferry  avs..  Woodward  to  Russell 4 

"                Russell  to  St.  Aubin 8 

"                St.  Aubin  to  Mitchell 4 

"                28  ft.  w.  of  e.  of  Mitchell   to  w.  line  of  Collins 6 

w.  line  of  Collins  to  82  ft.  e.  of  e.  of  same 8 

82  ft.  e.  of  e.  of  Collins  to  247  ft.  w.  of  w.  of  Moran —  6 


•< 

247  ft.  w.  of  to  Moran 4 

"  Moran  to  4-in.  main  in  Mt.  Elliott  6 

'•  24  ft  e.  of  w.  of  Helen  to  222  ft.  e.  of  e.  of  same 6 

"  crossing-  Frontenac  Boulevard   8 

*•  Townsend  to  Baldwin 6 

alley  s.  of,  168  ft.  w.  of  to  Secor  pi 4 


<i 


<« 


alley  s.  of,  8  ft.  w.  of  e.  of  Collins  to  6  ft.   e.   of  w.   of 

alley  e.  of  Collins 6 

alley  n.  of,  20  ft  e.  of  w.  of  Hastingrs  e.  408  ft 6 

Field  ave.,  Jefferson  to  740  ft  n.  of  Waterloo    6 

4  ft  s.  of  Mack  to  177  ft  n.  of  Medbury.. 6 

Fifth  st.  Congress  to  alley  n.  of 8 

alley  s.  of,  to  alley  n.  of  Lafayette   4 

"           Abbott  to  Cherry 6 

"           Cherry  to  Noble 4 

"           both  sides  of  Elton  and  Crawford  Parks  — 4 

Holden  to  144  ft  s.  of  Piquette  4 

144  ft  s.  of  to  Piquette 6 

Fifteenth  st.  Fort  to  n.  Ine  of  Grand  River 6 

"                  Bagg  to  Buchanan 24 

•*                   n.  from  Warren  348  ft 6 

Klrby  to  Harper 6 

••                   crossing  N.  Boulevard 6 

Flnley  st ,  433  ft.  w.  of  to  Jos.  Campau 4 

First  St.  Front  to  Woodbridge 6 

Woodbridge  to  alley  n.   of  Jefferson    8 

Jefferson  to  s.  line  of  Congress    4 

crossing  Congress 8 

n.  line  of  Congrress  to  Fort 4 


<« 
«< 
(i 

"          Fort  to  Grand  River 6 

••           alley  w.  of,  alley  s.  of  to  Spe  cer  4 

Fischer  ave.,  Jefferson  to  90  ft  n.  of  Beaman 6 

"                   crossing  Mack  from  42-in.  main  to  8-in.  main 8 

n.  from  Mack  1,483  ft 6 

Fletcher  st,  w.  from  Wesson  ave.  23^    f: 4 

Florence  st.  Harper  to  Piquette 4 

Florene  st,  Shipherd  to  Van  Dyke ; 6 

Flower  St.,  crossing  Forest  s.  to  n.  lin  >    4 

"              n.  from  Forest  260  ft 8 

•'              260  ft  n.  of  Forest  to  Hancock    6 

Forest  ave.,  Fourteenth  to  alley  w.  of  Wabash   6 

"                2  ft.  w.  of  w.  of  Wabash  to  190  ft  w.  of  Twelfth 6 

190  ft  w.  of  Twelfth  to  Avery  4 

"                 Avery  to  Commonwealth 6 


1^2  FOTkV-FIFrH    ANNUAL    REPORT    OF     I'HK 


U:(5ATIOX.  J>1AM. 

IN'CHRs. 

Porest  avt;..  Commonwealth   to  Trumbull   8 

"  crossing:  Trumbull 4 

**  Lincoln  to  Seventh 6 

"  Seventh  to  Fourth 4 

(both  sides)  Third  to  Cass 4 

"  Cass  to  373  ft.  w.  of  Rivard 4 

"  378  ft.  w.  of  to  Rivard 6 

Russell  to  w.  line  of  Dubois  4 

crossing:  Dubois  from  w.  to  e '  € 

e.  line  of  Dubois  to  190  ft.    w.    of  Grandy 4 

190  ft.  w.  of  Grandy  to  e.  line  of  same • 

McDougrall  to  e.  line  of  Collins    € 


(I 
<< 
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"  e.  line  of  Collins  to  Moran 4 

Moran  to  157  ft.  w.  of  Beaufait  S 


(4 
It 
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157  ft.  w.  of  to  Beaufait 4, 

a  from  Baldwin  164  ft 4 

alley  s.  of  St.  Antoine  to  374  ft.  w.  of  Hastingv • 

alley  s.  of  374  ft.  w.  of  to  Hastingrs  4 

Forsyih  ave..   Bcdilmore   to  alley  s.   of   same :.    • 

Fort  St.,  w.  line  of  Artillery  to  Twenty-fourth  8 

Twenty-fourih  to  Hoffman C 

Hoffman  to  Fourteenth 8 

Fourteenth   to  Tenth 6 

20  ft.  w.  of  e.  of  Ttnth  to  21  fi.  w.  of  e.  of  Seventh 12 

Seventh  to  Woodward 16 


44 
4« 
•  4 
i« 
44 

"  Griswold  to  Wo:dward 4 

St.  Antoine  to  Meldrum 4 

<• 
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168  ft.  w.  of  to  Helen 4 

alley  s.  of,  Eiurhth  to  Seventh 4 

alley  s.  of.  Seventh  to  Fifth 8 

alley  s.  of.  10  f  .  w.  of  Third  to  Cass 4 

alley  s.  of,  Cass  to  Shelby 6 

alley  s.  cf,  Shelby  to  16  ft.  w.  of  e.  line  of  Griswold 4 

alley  s.  of,  16  ft.  w.  of  e.  line   of  Griswold   to  alley  w.   of 

Woodward    8 

alley  s.  of.  w.  line  of  Brush  to  St.  Ant  ine 4 

Foundry  St..  Baker  to  Michigan 6 

Fourth  St.,  Woodbridge  to  Larntd 4 

"  Larned  to  Congress 8 

Fort  to  Grand  River 6 

"  alley  w.  of  Labrosse  to  alley  s.  of  Michigan 4 

Fourth   ave..   Grand  River  to  Bagg 4 

Bagg  to  Calumet 6 

Calumet  to  s.  line  of  Klrby  4 

s.   to  n.   line  of  Kirby 6 

n.   line  of  Kirby  to  21  ft.  s.  of  n.  of  Bratshaw 4 

21  ft.  s.  of  n.  of  Bratshaw  to  18  f.  s.  of  n.  of  Holden,  10 

alley  w.  of.  Brainard  to  alley  n.  of 4 

alley  w.   of,   Selden  to  alley  s.  of  same 4 

alley  w.  of,  19  ft.  s.  of  n.    of   Lysander   to    n.    line    of 

same    4 

alley  w.  of,  n.  line  of  Lysander  to    Prentiss 3 

Fourteenth  ave.,  Fort   to  Lafayette 8 

Lafayette  to  Bagg 10 

"  Bagg  to  Grand  River 8 

"  Grand  River  to  s.  line  of  N.    Boulevard 6 

s.   to  n.  line  of  N.  Boulevard    8 


«< 
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Fourteenth  ave.,   (w.  side)  n.  from  Porter   41' j    fi 4 

Fox  St..  Frank  to  Alexandrine 3  and  4 

Frank  St.,  Seventh  to  23  ft.  e.  of  w.  of   Sixth 6 

Sixth  to  Fourth 4 

Franklin  St.,   Randolph  to  Beauhien 4 

•*                   Beauhien  to  Orleans 6 

•*                   Orleans  to  25  ft.  e.  of  Dequindre  4 

"                    25   ft.   e.    of  Dequindre  to  McDougaU  6 

'*                   Walker  to  Ad-air 4 

325  ft.  w.  of  to  Leib 4 

alley  s.  of,  McDougrall  to  Wsdker 4 

Frederick  ave.,  Woodward  to  124  ft.  e.  of  Riopelle   4 

124  ft.  e.  of  Rioplle  to  139  ft.  e.   of  same 6 

252    ft.    w.    of    St.    Aubln  to  Jos.  Campau 4 

"                   Collins  to  126  ft.  e.  of  Moran   6 

30  ft.     w.  of  e.  of  Bellevue  to  22  ft.  < .  of  w.  of  Concord.  6 

Helen   to  69  ft.   w.   of  w.    of   Frontenac    Boulevard —  4 

connecting?    two   mains    in  Mt.  Klliott  ave 6 

Fremont  pi.,  Collins    to    443    ft.    w.    of  Moran 6 

443  ft.  w.  cf  to  M-ran 4 

Front  St.,  Third  'o  107  ft.  e.  of  same 6 

Second  to  170  ft.  e.  of  First 4 

Frontenac  Boulevard  (w.    side),    s.    from  42in.   main  in  Jefferson   to 

Belle  Isle  Park 10 

"  (w.  side),  crossing  Jefferson  ave.  from  main  to 

n.   line 6 

"                                   (w.   8i3e)  main   in  .Mack  to  n.  line 4 

"  (w.   side),  s.  line  of  Gra'iot  to  n.  side  Hendrie 

Boulevard  6 

(w.    side),    crossingr    Farnsworth.     Ferry    and 

Hendrie    8 

Ce.  side),  424  ft.  s.  of  to  220  ft    s.   of  Jefferson.  3 
"                                     (e.    side),  220  ft.  s.   of  Jefferson   to  30  ft.   s.    of 

n.   of  St.  Paul 6 

"       '  (e.  side),  30  ft.  s.   of  n.   of  St.    Paul  to  s.    line 

of  Waterloo 4 

*'  (e.  side)  s.  line  of  Waterloo   to   42-in.   main   in 

Mack    6 

••                                    (e.  s'de).  s.  of  M   ck  crossing  Boulevard  76  ft.,  6 

(e.  side).  4-in.  pipe    to  18   ft.   n.    of   n.    line    of 

Mack    4 

"  (e.  side),  42-in.  main  in  Mack  to  27  ft.  n.  of  s. 

line  of  Gratio  10 

(e.  side),  n.  of  6-in.  main  from  Gratiot  n  53  ft..  6 
'•                                     (e.   side),  crossing^   Farnsworth   ave.   and   Hen- 
drie Boulevard 6 

**  crossing:  Frontenac  Boulevard    s.    of   Jefferson 

424  ft.  s.  of  anl  220  ft.  s.  of 3 

Frontenac  ave.,  s.  from  Medbury  93  ft 6 

Oalster  st.,  Canfleld  to  Forest 6 

Garfield  ave.,  Woodward  to  367  ft.  e.  of  e.  of  John  K 4 

"                   367  ft.  e.  of  e.  ct  John  R.   *o  10  ft.  w.  of  Brush 6 

*'                   10  ft.   w.   of  Brush  to  e.  line  of  Brush 4 

e.  line  of  Brush  to  222  ft.    w.    of  Beautoien 6 

222  ft.   w.   of  Beauhien  to  e.  1  ne  of  St.  Antoine 4 

e.    line  of  S  .    Antoine  to  Ha-tn^rs   6 

Hastingrs  to  w.  line  of  D\  hols    4 


<4 
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Garfield  ave.,  crossing^  Dubois  w.    to  e.   line   6 

**                   e.    line    of   Dubois   to   w.  line  of  "Chene 4 

"                  w.  line  of  Chene  to  e.  line  of  Qrandy 6 

e.  from  McDou«:all  218  ft 4 

•*                  crossing^  Collins 6 

"                   188  ft  w.  of  Galster  to  213  ft.  w.  of  Moran 6 

213  ft.  w.  of  to  Moran 4 

"                  crossing  Moran  e.  side 6 

crosslngr  Mt.  Elliott  53  ft 6 

182  ft.  w.  of  to  Beaufait 4 

••                   alley  s.   of,  St.  Antoine  to  374  ft.  w.  of  Hastings 6 

'*                   alley  s.  of,  374  ft.  w.  of.   to  Hastings 4 

"                   alley   s.   of.   Hastingrs  to  336  ft.  e.  of  same 8 

Gerald  ave.  (Highland  Park),  19  ft.  w.    of   e.    of   Woodward   to   w. 

line  of  Oakland 6 

Gillette  ave..  Greeley  to  366  ft.  e.  of  same  • 

Oilman  st.  Grand  River  to  Cass 16 

Gladstone  ave.,  22  ft.  e.  of  w.  of  Hamil  on  Boulevard   to  16-in.   main 

in  Woodward 6 

Glendale  ave.    (Highland  Park),  181  ft.    e.    of   w.    of   Herman   to  16 

ft.  w.  of  e.  of  Woodward  6 

Glynn  court,  300  ft.  w.  of,  to  w.  line  of  Woodward 4 

**                  w.   line  of  Woodward   to  Ifi-in.   main   6 

Gk)ethe  St..  Crane  to  Holcomb 4 

e.  from  McClellan  228  ft 4 

Goldner  ave.,  Michigan  to  G.  T.  R.  R 6 

Grand  River  ave.  Woodward  to  Cass 8 

Cass  to  Third 6 

Third  to  400  ft.  w.  of   Humboldt 8 

400  ft.   w.   of  Humboldt  to  Vinewood 6 

Vlnewood   to  N.  Boulevard   10 

"                         N.  Boulevard  to  city  limits  6 

*'                         Calumet  to  Buchanan 30 

connectlni?  30-ln.    with  8-ln.  in  Buchanan  22  ft 8 

"                         (s.  side)  Second  56  ft.  e.   of  Cherry i 4 

'•                          (n.   side)  e.  from  Eighth  110  ft 8 

'*                         alley  n.  of,  10  ft.  w.  of  Barley  to  alley  w.  of  Bagley.  4 

alley  n.  of.  Fourth  to   Union 4 

alley  n.  of,  w.  from  Lncoln    47    ft 4 

alley   n.   of,   Trumbull  to  alley  w.  of  same 6 

alley  n.  of,  Wabash  to  alley  w.  of  same 6 

Grandy  ave..  Gratiot  to  Pierce 8 

"                   Pierce  to  Harper 6 

n.  from  Harper  322  ft 4 

322  ft.  n.  of  Harper  to  Chene  6 

Gi  anger  St..  e.  from  Ba'dwin  259  ft 6 

259  ft.  e.  of  Baldwin  to  Van   Dyke 4 

Grant  ct.,  n.  from  Warren  313  ft 4 

Grant  st.,  Thirteenth  to  Twelfth  w.  line   8 

"             crossing  w.  side  of  Twelfth 4 

Granville  pi.,  Wabash  to  e.  line  of  same   4 

"                   e.  line  of  Wabash  to  Thirteenth   3 

Gratiot  ave..  Woodward    to  Raynor 80 

•*                  Raynor  to  w.   line  of  Rivard    (s.) 10 

w.   line  of   Rivard    (s.)    to  St.   Aubln...* .12 

•*                 Woodward  to  Brush 10 

Brush  to  64  ft.  w.  of  Sheridan    8 
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Gratiot  ave..  64   ft.   w.  of  Sheridan  to  266  ft.  w.   of  Harper 8 

266   ft.    w.   of   Harper  to  Cadi  lac  6 

alley  s.  of.  alley  e.  of  Woodward   '.o  Parmer 4 

alley  s.  of,  Parmer  to  alley  e.   of  Farrar 6 

Gratiot  road.  Harper  to  French  road  (east  of  city  limits) 8 

Greeley  ave.,  Algier  to  Gillette.. 6 

Greenwood  ave.,  BagK  to  *Calumet 6 

"                         crossing   Calumet 8 

'•                         n.  line  of  Calumet  to  N.    Bojlevard 6 

Griffin  St.,  see  N.  Boulevard. 

Griswcld  St.,  Detroit   rtver  to  Atwater 3 

Atwater  to  State 6 

25  ft  n.  of  n.  of  Grand  River  to  16  ft.  s.  of  s.  of  Clif- 
ford     8 

16  ft.  s.  of  s.  line  of  Clifford  to  12-in.  main  in  Clifford,  10 

Grummond  ave.,  Hamilt:n  Boulevard  to  16-in.  main  in  Woodward t> 

Guilloz  St.,  Clay  to  Sidney 6 

Guoin  St.,  Russell  to  Riopel  e 4 

*•             Orieans  to  McDougall 10 

McDoufirall  to  Walker 6 

Hai^h  ave.,  16-in.    main    10    e.    line    oT  Woodward  6 

e.  line  of  Woodward  to  168  ft.  e.  of  same 4 

"                 168  ft  e.  of  Woodward  to  668  ft  e    of  e.  of  same 6 

22  ft  w.  of  e.  of  Cameron  to  365  ft    e.  of  Greeley 6 

Hale  St,  Riopelle   to  Orleans :iO 

Riopelle  to  St  Auoin 6 

e.  of  St  Aubin  275  ft 4 

275  ft.  e.  of  St.  Aubin  to  Dubois   3 


<i 
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'*          Dubois  to  Chene 4 

Chene  to  Jcs.  Campau 6 

Hamilton  ave..  Mack  to  3  ft.  s.  of  s.  of  Warren   6 

Hamilton  Boulevard,  crossing  N.  Boulevard   10 

n.  1  ne  of  N.  Boulevard    to   26   ft.    s.   of   s.    line 

of  Blaine 4 

26  ft.  s.  of  s.  of  Blaine  to  Bancroft 10 

^  (Highland    Park).  13   ft.   s.   of  n.    of  Tuxedo   to 

55  ft.  s.  of  n.  Of  Elmhurst 6 

Hamlin  ave..  Woodward  to  Oakland 4 

Hammonki  ave.,  Toledo   :o  s.  line  of  L.  S.  &  M.  S.  R.  R ^ 

356  ft.   s.   of  Leavitt  to  175  ft  n.   of  Ranspach 6 

124  ft  s.  of  s.   of  Julia  to  20  ft  n.  of  s.  of  same....  6 

Poplar  to  Horatio 6 

Hancock  ave.,  Scotten  to  Lasalle 4 

crossing  Hubbard  Boulevard  165   ft 6 

w.  line  of  Vinewood   to  TwcUty-sixth    4 

Twenty-fif t  h  to  e.  line  of   Twenty-fourth 4 

Twen  y-ihird  to  165  ft  e.  of  e.  line  of  same 4 

155  ft.  e.   of  e.  of  Twenty- third  to  20  ft   w.   of  e.   of 

Williams    6 

Eighte.nth   to  Seventeenth  4 

Seventeen. h  to  alley  e.  of • 6 

crossing  Fourteenth 4 

Four  eenth  tow.  l.ne  cf  Wabash  3 

w.  Lne  of  Wabash  to  130  ft.  w.  of  Thirteenth 6 

130  ft.   w.  of  Thirteenth    o   Avery 4 

Avery    to    Commonwealth 6 

'*                     Commonwealth  to  Fourth    4 
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rJantock  ave.,  s.   side   ••.    from   Third   10  ft 4 

*'                     crossing^   Third 6 

n.   side  o.   from  Third  4  l   ft 4 

n.  side  461  ft.  e.  of  Thir  i  to  Second 6 

w.    line    of    Cass    to   112  ft.  e.  of  Riopelle 4 

488  ft.   w.  of  to  St.  Aub  n    *. 6 

St.   Aubin   to   w.   line   o     Dubois 4 

crossins:  Dubois g 

281   ft.   w.   of  Chene  to  Grandy  4 

31    ft.  e.   of  w.   of  Jos.  Campau  to  28  ft.   w.  of  t».    of 

Mitchell    6 

Mlichell    to   McDougall 4 

••  e.  from  McD  ugrall  281  f t 6 

•*  cro.-ssing   Collins G 

e.  line  of  Collins  to  Dettloff   ct 4 

Detvloflf   ct.    to    alley    w.  of   Eller>'  pi 6 

alley  w.  of  lOllory  to  alley  w.  of  Mt.  Elliott 4 

(Tossing    Ml.    Elliott    from  w.   to  e.  line 6 

Can*  on    to    He'en 6 

alley  s.   of,   Gr-rnwood  to  Li^roy  pi 4 

alley  s.   of,  alley  e.   of  Riopelle  to  w.  line  of  Orleans,    3 

"  alley  s.  of.  crossing  w.  si  le  of  Orleans 4 

alley  s.   of,   20   fi.    w.   of  e.    of   Collins    to   25    ft.    e.    of 

w.  of  Moran 6 

Hanov  r  ave.,  crcssi:^  Ru  sel    o.  side 4 

Harmon  ave.,  16- in.    main    to   e.    line  of  Woodward 6 

e.   line   of   Woodward    to    Oakland 4 

Harper  ave.,  Fifteenth    to  134  ft.  w.   of  Fcnrt  enth    6 

134  ft.      w.   of  to  Fourteenth  4 

"  crossing;-  Fourteenth 6 

20  ft.  w.  of  e.  of  Thirteenth  t<»  17»)  ft.   w.  of  Twelfth..    6 

17H  ft.    w.  of  to  Twelfth 4 

"  Wocdward    lo   Rus.sell 4 

Widman  pi.  to  184  ft.  e.  of  Dubois    4 

"  184  ft.   e.   of  Dubois  to  w.  line  of  Chene 6 

w.    line  of  Chene   to  28  ft.  w.  of  e.  of  Mitchell 4 

2H  ft.   w.   of  e.  of  Mitchell    to    w.     line     of     McDougall 

Boulevard  6 

"  crossing  McDougall  Boulevard  8 

'•  crossing  Collins 8 

e.   line  of  Col  ins  to  e.   line  of  Mt.  Elliott 6 

Ba  dwin    to    433    ft.    e.    of  Van  Dyke 6 

Rohns  to  Holcomb 6 

Gratiot  to  Cadillac 6 

alley  s.   of,  John   R.    to  350  ft.   e.   of  same 4 

Mlley    s.    of.    FJrush    St.    e.  162  ft 6 

Harrison  ave..  crossing  Michigan 12 

Michigan  to  Grand  River  4 

alley  w.  of,  Linden  s.  to  Linden  N 4 

Harvey  ave.,  Junction   to  500  ft.   w.  of  Campbell  4 

HasJn.rs  st.,   s.   1  ne   to  16-in.   main  in  Jefferson  16 

"  .Jefferson  to  Champlain 24 

118  ft.  8.   of  Congress  to  Fort    3 

Champlain  to  Monroe 3 

Congress  to  Clinton 6 

Clinton  to  8.  line  of  Mullett   4 

crossing  s.   side  of  Mullett   8 
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Hastings  St.,  Mullett  to  Catherine 15 

Catherine  to   Division 6 

'*                   16  ft.   8.  of  n.  of  Division  to  30  ft.  s.  of  n.  of  Alfred..  8 

30  ft.  s.  of  n.  of  Alfred  to  Watson 6 

Watson  to  Canfleld 10 

"                   Canfleld   to  Theodore 8 

s.    line  of  Famsworth   to  s    line  of  Medbury 6 

s.  line  of  Medbury  to  Harper   8 

Harper  to  Piquette 6 

Plquette  to  s.  line  of  Trombly   4 

s.  line  of  Trombly  to  s.  line  of   N.    boulevard 6 

"                    crossing:  N.    Boulevard 8 

"                    n.  line  of  N.  Boulevard  to  Custer  4 

"                    Custer  to  Marston 6 

first  alley  e.  of  alley  s.  of    to    12    ft.    s.    of   s.    line    of 

Canfleld 3 

first  alley  e.   of,   12  ft.   s.  of  s.  to  21  ft.  n.  of  s.  line  of 

Canfleld  4 

first  alley  e.  of  first  alh  y  s.  of  Garfleld  to  Cracow  pi.,  6 
"                    second  alley  e.  of,  second  alley  s.   of  Oarfleld  to  first 

alley  s.  of  same 6 

Hazel  St.,  29  ft.   e.  of  w.  of  Wabash  to  21  ft.  e.  of  w.  of  Thirteenth,  6 

"            21  ft.  6.  of  w.  of  Thirteenth  to  96  ft.  e.  of  same 4 

96  ft.  e.  of  Thirternth  to  156  ft.  w.   of  Twelf  h 3 

156  ft.  w.  of  Twelfth  to  Harrison  4 

"            25  ft.   w.  of  e.  of  Harrison  to  25  ft.  w.  of  e.  of  National..  6 

Hazelwood  ave.,  e.   from  10-in.  main  in  Hamilton  Boulevard  28  ft...  6 
"                 .       13  ft.  w.  of  e.  of  Hamilton  Boulevard  to  w.  line  of 

Woodward   4 

'*                          w.  line  of  Woodward  to  IH  in.  main 6 

Heck  pi.,  crossingr  n.   side  of  Forest 4 

"           Forest  to  Hancock 3 

Hecla  ave.,  Merrick  to  343  ft.  n.  of  Kirby  4 

"                687  ft.  s.  of  s.  of  Piquette  to    Milwaukee 6 

Heidelberg  St.,  Jos.  Campau  to  alley  e.  of  same 6 

"                       alley  e.   of  McDougall  to  w.  line  of  Blmwood 3 

•*                     crossing  Elmwood   w.  side  39  ft 4 

••                       Elmwood  to  Mt.  Elliott 6 

Helen   ave. ,  Jefferson  to  4  ft.  n.  of  s.  of  Mathews 6 

'*               crossing  Mack 6 

Gratiot  to  192  ft.   n.  of  Medbury    6 

Hendricks  st.,  St.  Aubln  to  Dubois 3 

"                    Dubois  to  alley  w.  of  M  Dou '4 a  11  4 

alley  e.  of  McDougall  to   Elmwood 4 

Elmwood  to  622  ft.  w.  of  Mt.  Elliott 6 

522  ft   w.   of  to  Mt.   ElUott    4 

Hendrie  ave..  Woodward  to  650  ft.  e.  of  John  R 4 

"                    560  ft.  ^.  of  John  R.  to  w.  J  iif»  of  Brush 6 

crossing  Brush  and  St.  Aubin    4 

crossing  Hastings 6 

Dubois  to  224  ft.  e.  of  same  6 

224  ft.  V.  of  Dubois  to  e.  line  of  Chene 4 

e.  from  e.  line  of  Chene  148   ft « 

"                  148  ft.  e.  of  e.  of  Chene  to  e.   line  of  Qrandy 4 

e.  line  of  Grandy  to  e.  line  of  McDouffall 6 

alley  s.  of,  from  378  ft.  w.  of  w.   to  16  ft.   w.  of  e.   of 

Rlvard   6 
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Hendrie  Boulevard  (s.  side),  cr  Bslng  CcUlns.  Ellery.  Moran & 

"  32  ft.  w.  of  e.  of  McDou^rall   Boulevard  to  12   ft. 

w.  of  e.  of  Collins 6. 

"  12  ft.  w.  of  e.  of  Coll  ns  to  20  ft.  w.  of  e.  of  Mt. 

Elliott   10 

20  ft.  w.  of  e.  of  Mt.  E  llott  to  12  ft.  e.  of  w.  of 

Fron:enac  Boulevard    & 

(s.  side),  crosslnsr  Mt  Elliott.  Meldrum,  Beaufait.    6 

'*  (s.  side),  crosslngr  Bellevue,  Concord,  Canton 6 

"  (s.    side),   crossinsT  Helen  6. 

(n.  side),  Mt.  Elliott  to  e.   side  Frontenac  ave.,    8 

Baldwin  to  264  ft.  e.  of  same 6^ 

264  ft.  e.  of  Baldwin   to  24  ft,    w.   of  e.   of   Van 

Dyke   4 

*'  24  ft.  w.  of  e.  of  Van  Dyke  to  w.  line  of  Maxwell,    6 

Henrietta  ave.,  crossing  Campbell 6 

Henry  St.,  alley  e.  of  to  Third 4 

Third  to  Cass 6 

Clifford  to  Woodward 4 

Herbert  St.,  134  ft.  w.  of  Lovett  to  Scotten    4 

Hibbard  ave.,  Jefforson  to  202  ft.  n.  of  Brinket    6 

High  St.,  National   to  alley   w.   of   Trumbuil  S 

"  aJley   w.    of,    Trumbull   to   Fourth   4 

Fourth  to  w.  line  of  Third 3 

w.  line  of  to  Third 4 

Third  to  Grand  River 6 

'•  Grand    River   to  26   ft.    e.   of  e.  of  Woodward 4 

27  ft   e.   of  w.   of  Woodward  to  3  ft  w.  of  e.  of  John  R...    8 

3  ft  w.  of  e.  Ihie  of  John  R.  to  w.  line  of  Be&ubien 4 

w.  line  of  BeauLien  to  St.  Anto.ne  6. 

"  St  Antoine  to  Rivard 4 

23  ft  e.  of  w.  of  Rivard  to  16  ft  e.  ol"  w.  of  Riopelle W 

Highland  ave.  (Highland  Park),  e.  l.ne  of  Hamilton  Boulevard  to  16 

ft.  w.  of  e.  of  Woodward    .,...     6 

Hoffman  at..  River  st  to  Fort 8 

Holbome  ave.,  crossingr  Mt  Elliott  w.  side 6. 

e.  from  Mt  E.liott  170  f t 4 

Ho  brook  ave..  Woodward  to  John  R 6. 

Holcomb  ave.,  Jefferson  to  Lewis 6 

"  Goethe   to   MacK 6. 

"  274  ft  s.  of  s.  of  GratiOL  to  Harper 6 

Holden  ave.,  Third  to  Cass 10 

•*  Cass  to  Woodward 6- 

Holden  road.  Third   to  Four.h 4 

Fourth  to  N  Boulevard  s.   line  8 

*'  s.  line  of  to  24-in.  main  in  N.  Boulevard lO* 

Lincoln   to   Greenwood 4 

Homer  St.,  w.  from  Crane  215  ft 4 

HOw^ker  ave.,  e.  from  Grand  River  63  ft  4. 

••  Sullivan  to  596  ft  w.  of  Eig-hteenth    6 

596  ft  w.  of  to  Eighteenth    4 

Horatio  st,  Livernols    o  Welch 4 

Welch  to  Howell 6 

Thirty-third  to  Thirty-second    « 

"  Scotten  to  Lasalle 6. 

Horton  ave..  Woodward  to  Oakland 4 

Houghton  ave.,  Holcomb  to  McCIellan 4t 
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Howard  St..  14  ft  w.  of  e.  of  C«.valnr  to  843  ft.  w.  of  Junction c 

"  S48  ft.  w.  of  to  Junction 4 

"  Bcotten  to  alley  e.  of 4 

Tweniy-flfth  to  Twenty-fourth   4 

Twenty-fourth  to  w.  side  M.  C.  R    R.  bridge 6 

"  Twelfth  to  Tenth 6 

alley  8.  of.  Fourteenth  to  alley  e.  of  same  190  ft 3 

alley  a  of,  888  ft.  w.  of  to  Tenth 4 

alley  a  of.  Tenth  to  First e 

aUey  a  of.  First  to  Shelby 4 

Howell  St.,  alley  a  of,  to  n.  line  of  Buchanan    6 

n.  from  Horatio  680  ft 6 

Hubbard  ave..  Fort  to  83r.  ft.   n.   of  Brandon   6 

'*  K   st   to  Mlchlgran 4 

Michigan  to  Myrtle 6 

"  alley  w.  of  Howard  to  Per ur    4 

Hubbard  Boulevard,  Myrile  to  Visgrer e 

"  (o.   side),   Buchanan  to  Hancock 6 

"  (e.  side),  18>  ft.  s.  of  Warren  to  s.  line  of  same,  6 

"  (e.    side),    crossingr  Warren 4 

(e.     side),     n.     line    of    Warren     to    n.   line    of 

McGraw   6 

"  (o.  side).  McGraw  to  Scovel  pi 4 

(e.  side).  Scovel  pi.  to  161  ft.  s.  of  N.  H()Ul»?vanl.  »; 

(e.  side).  161  ft.  s.  of,  to  N.  Boulevard 4 

tw.   side),   crossing;  Buchanan 6 

•'  (w.    side),    s.    line   of    Hancock    to   n.    line    of 

McGraw    fi 

(w.    -ide).    s.    from  N.  Boulevard  117  ft 6 

(boih  s  des),  crossing?  So  .vol,  Moore  and   Wre- 

ford    6 

Hudson  ave.,  Vinewood  to  e.  line  of  same  6 

e.   line  of   Vinewood  to  Twenty-sixth    4 

"  Twenty-sixth    to   Grand  River   ♦; 

••  w.  line  of  Humboldt  to  144  ft.  w.  of  Eighteenth 4 

144  ft.  w.  of,  to  Eighteenih    G 

crossinsT  e.  side  of  Eightofnth    4 

Fifteenth  to  Wabash 6 

Seventh  to  664  ft.  w.  of  Greenwood    6 

564  ft.  w.  of,  to  e.  line  of   Greenwood 4 

"  crossing  w.   side  of  Fourih  4 

Humboldt  ave.,  Michigan   to   s.    line   of  Butternut   4 

••  crossing   Butternut q, 

"  n.  line  of  Butternut  to  s.  line  of  Buchanan 4 

•'  crossing  Buchanan 6. 

n.   line  of  Buchanan  to  D.  &  B.   C.  R.   R 4 

s.   line  of  Warren  to  McGraw    t 

Hunt  St.,  Dubois   to   alley  w.    of   McDougall    4 

••  alley  e.   of  McDoufirall  to  Elmwood    4 

'•  27  ft.  w.  of  e.  of  Elmwood  to  438  ft.  e.  of  e.  of  same 6 

Ellery  to  Mt.  Elliott 4 

Hurlbut  ave.,  crossing   Jefferson   to   21  ft.  n.  of  same 6 

•*  n.  from  Mack  360  ft 6 

Huron  St.,  s.  from  Locust  295  ft 3 

'•  Ijocust  to   Bagg 6 

Hussar  St.,  Dragoon  to  Military r> 

26  ft.  w.  of  e.  of  Military  to  204  f  .  e.  of  e.  of  samo 6 
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Illinois  St.,  Brush  to  Russell 6 

"              Russell  to  St.  Aubin 4 

*•               St.  Aubin  to  w.  line  of  Dubois  S 

"              crosslngr  Dubois 4 

••               Dubois  to  w.  line  Chene 3 

crossinsT  Chene 4 

'•              Chene  to  w.  line  of  Grandy 3 

"               w.  line  of  Giandy  to  Jos.  Campau    6 

e.  from  McDou..;all  241  ft 8 

241  ft.  e.  of  McDougall  to  4  ft.  w.  of  w.  of  Collins 4 

••              4  ft.  w.  of  w.  of  Collins  to  4  ft.  e.  of  e.  of  same 6 

*•              193  ft.  w.  of  to  Moran 4 

Indiana  mU,  Beaubien  to  Russell 8 

IngersoU  St..  e.  from  Wesson  226  ft 4 

Iron  St.,  Wlgrht  to  JefCerson 6 

Iroquois  ave.,  6  ft.  s.  of  Champlain  to  21  ft.  s.  of  n.  of  Agnes 8 

21  ft  8.  of  n.  of  Afirnes  to  2  ft.  n.  of  n.  of  St.  Paul 6 

"  alley  e.  of,  5  ft.  n.  of  s.    of  alley    n.    of  Jefforson   lo 

116  ft.  n.  of  same 4 

Irvingr  St.,  Seventh  to  Greenwood 4 

Ivy  pi.,  Twenty-third  to  Grand  River 6 

Jackson  st,  Thirty-flfth    to   Thirty-foun h    « 

Thirtieth  to  Tw.^nty-ninth 6 

Twenty-ninth  to  e.  line  of  Scotten  4 

.lay  St.,  Riopelle   to  w.   line  of  Jos.   Campau  4 

crossinsf  Jos.  Campau  w.  to  e.  line    6 

e.  line  of  Jos.   Campau  to  44  ft.  w.  of  MrDougall 4 

44  ft.  w.  of  McDougrall  to  Elm  wo.- 1    6 

Jean  ave.  (e.  of  city  Imts),  9  ft.  e.  of  w.  of  Gratio.   to  12  ft.  e.  of 

w.  of  alley  e.  of  Pennsylvania  4 

Jefferson  ave..  First   to   Giiswold 8 

Griswold  to  \8  ft.  w.  of  e.  of  St.  Antoine 10 

"  (s.   side)  18  ft.  w.   of  e.  of  St.  Antoine  to  18  ft.  w.  of 

e.  of  Orleans 6 

**  (n.   side)  19  I't.  w.  of  e.  of  Hastings  in  28  ft.  e.  of  w. 

of  Orleans 10 

Dequindro    to   w.    side  of  Belt  Line  R.  R 6 

€.   Sid-  of  Belt  Line  R.  R.  to  Hibbard 6 

MoClellan  to  e.   city  limits    10 

"  »'.   from  e.  city  limits  to  178  ft.   e.    of  e.    of  entrance 

to  Dr.ving-  Park S 

178  ft.  e.  of  e.  of  Driving  Park   to  27  ft.  w.  of  e.    of 

Marshland  road 6 

(n.  side)  529  ft.  w.  of  w.    of  Leib   to    26    ft.    e.    of    w. 

of    same 6 

(n.   side)  13  ft.   w.   of  e.    of  Leib   to   11   ft.  v.  of  w.   of 

Mellrum    8 

(n.  side)  11  ft.  e.  of  w.    of   Mvldrnm    lo  27   ft.   e.    of 

w.   rt  Beauf ait 6 

(n.  side)  27  ft.  e.  of  w.  of    Hel  eviie    to    40    ft.    e     of 

w.  of  E.  Boulevard 6 

(n.   side)  46  ft.  w.   of  e    o*"  K    Boulevard   to  26  ft.  e. 

of  w.  of  Baldwin 6 

Second  to  Has'ings 1»» 

Meldrum    to   Pumping  Works  (main  No.  1) 42 

•'                       Crane  to  Pumping  Works  (main  Xo.  3) A2 

alley  s.   of,   alley  w.   of    Qriswold      to     alh^y    w.    of 

Woodward    4 
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Jefferson  ave.,  alU^y  s.  of.  alley  w.  of  Bates  to  Randolph 4 

"                      alley  s.  of,  Brush  to  Beaublen    3 

"                     alley  s.  of,  Beaublen  to  189  ft.  e.  of  same 4 

**  alley  n.  of,  16  ft.  e.  of  w.  of  Seyburn  to  17  ft.  w.  of 

e.   of  same 4 

alley  n.  of.  27  ft.  w.  of  e.  of  Van  Dyke  to  e.  line  of 

same    6 

"       .  alley  n.   of,  15  f:.  w.  of  e.   of  Parker  to  a  ley  •  .   ^f 

Iroquois    4 

Joe  St..  Michigran  to  alley  s.  cf  Buchajian   U 

John  R.  St.,  Woodward  to  M  ami u 

"               n.  side  Miami  to  s.  side  of   Madison 1 

"                n.  side  Madison  tc  Adams 4 

"                Adams  'o  Columbia i; 

"                Columbia  to  Edmund i, 

"                 Edmund  to  8.  line  Rowena c. 

s.  line  Rowena  to  Brady ^ 

Brady  to  s.  line  of  Canfle  d    . 

crossing^    CanflelJ 

n.    line  Canfield  to  s.   lino  of  N.  Boulevard 6 

cros.sing  N    Boulevard   s.  side    8 

Horton  to  Hamlin u 

"                1  fi.  n.  of  s.  of  Chandler  to  n.  line  of  same 6 

"                crossing  Melbourne 6 

i2  ft.   n.   of  s.   of  Alger  to  12  ft.   s.   of  n.  of  same 6 

'•                 crossing   King t; 

*'                 crossing  Holbrook 0 

.Johnson   St.,   Nineteenth  to  alley  w.   of    Eghie^nth 4 

Jon  s  St.,  Sixth  to  KiO  ft.  w.  of  F  fth 6 

160  ft.  w.  of.  Fifth  to  Cass 4 

Jos.  Campau  ave.,  Aiwater    to    Clinton 6 

25  ft.  n.  of  8.  of  Catherine  to  20  ft.  n.  of  s.  of  Jay,  8 

Jay  to  s.  line  of  Gratiot fi 

"                            s.  line  of  Gratiot  to  St.    .Toseph 4 

S  .  Joseph  to  Trombly  6 

Trombly    to   250  ft.  v..  o    Milwaukee 4 

250  f :.  n.  of  Milwaukee  to  s.  line  of  N.  Boulevard.  G 

cross  ncr   N.    Boulevard   s 

'•                            N.  Boulevard  to  10  ft.  n    of  Denton  (w.  sile) r, 

alley  e.  of.  Mullett  to  Jay 4 

"                             alley  e.  of,  Cleveland  to  Hendricks 3 

alley  e.  of,  Hendricks  to  Hunt 4 

"                             alley  e.   cf.   Hunt   to   Charlevoix 3 

alley  e.   of,  Charlevoix  to  Heidelberg 4 

Josiphint*  ave.,  16  in.   main  to  1,905  ft.  e.  of  e.  of  Woodward 6 

Joy  St.,  Fifth  to  Fourth 4 

Fourth  to  alley  e.  of  Third 6 

alley  e.    of   Third    to   43   ft.  w.  of  e.  of  Seccnd ! 

43  ft.   w.  of  e.  of  Second  to  32  ft.  w.  of  e.  of  Cass 8 

Julia  St.,  11  ft.  e.  of  w.  of  Hammond  tu   Bushey 6 

Junction  ave.,  Pivor  to  s.  lin-^  cf  Fort n 

s.  line  of  Fort  to  Otis S 

Kanter  ave.,  cross  ng  Collins d 

185  ft.  w.  of  Collins  to  Moran    4 

166  ft.  w.  of  to  Mt.  Ellio  t 4 

crossing  e.    side   McDougall   Boulevard 6 

Kercheval  ave.,  M  .    Elliott    to   Beauf  it   ? 

"                        Field  to  Baldwin ^ 
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Klne:  &v '.,  16-in.  man  In  Woodward  to  871  ft.  e.  of  e.  of  Brush S 

Kinsman  si..  Twenty  eighth  to  Scotten 4 

KIrby  ave.,  Vin.  wc od    o  :  47  ft.  w.  of  Twf^nty-seventh   ft 

"  247  ft.  w.  of  to  Twrnty-seventh    4 

*•  34  ft.  w.  of  e.  o'  Maybury  to  219  ft.  e.  of  *-.  of  Sullivan..    U 

"  cross  ngr  Humboldt 4 

Elfrhteen.h  to  87  f t.  e.   of  Si  t  «  n  h     1 

'*  87  ft.  e.  of  Sixteenth  to  126  ft.   w.   of   Fourteenth r. 

"  126  ft  w.  of  to  Fourteenth 4 

•*  Fourteenth   to   Wabash 6 

Thirieenth  to  19  ft.  e.  of  w    of  Twelfth « 

19  ft.  e.  of  w.  of  Twelfth  to  49  ft.  e.  of  w.  of  Truml>ull..    8 

49  ft.  e.  of  w.  of  Trambuli  to  t'ass 10 

2.T   ft.    w.    of   e.    of  Cass   to  18  it.  w.  of  e.  of  Rlvard....  16 

'•  oro  slnfiT  e.  silo  of  Rivard 

"  e.  from  Russe  1  21H  ft I 

"  St.  Aubin  to  Chtne 4 

23  ft    w.  of  o.  of  Chene  to  154  f:.  e.  (f  t*.  of  sam. »» 

ini  ft.  e.  of  e.   of  Chene  to  w.  line  of  (jramly 3 

crossinflT  Grandy 4 

"  <'ro8sl!  gr  Colins 6 

"  .^5  ft.    w.    of  Mjran  to   438  ft.  *•.  rf  ••.  of  same 0 

"  r<mi  ectl.'g    two    mains   in  Mt.   Elliott 6. 

**  Concorii   to  C  nton 6 

'•  e.  from  Helen  238  ft 4 

"  Sheridan   to   Townsend ♦» 

Baldwin   to  161  ft.   e.  of  same  6 

161  ft.  e.  of  Baldwin  to  Van    Dyke    4 

Koch  ave.,  16-in.  main  to  c.  lire  of  Woodward    6. 

'*  e.   line  of  W(  odw.  rd  to  w.  line  of  Oakla  .«! 4 

oro.sinj?  w.  lin?  of  Oaklam  26  ft 6 

Ko!b  B*..   Crane  a/e.   to  470  ft.  e.  of  e    of  sanio « 

Labrosse  s  .,  cros.-!inu^  e    a  de  of  Twelfth   6 

"  e.  line  of  Twt'i:tb  to  480  ft.  w.  of  T«  nth 4 

430  ft.  w.  o'  to  Tt'nth 8 

Fifth  to  Fourth 4 

alley  8.  of,  alley  e.  of,  Tw,-  fth  t<fc  Fourth 4 

Lady's  lane,  n.   from   Dry  Dock  st.  21i   ft 4 

Laf ayettf'  ave.,  Artil  ery  to  Dragoon. '• 

"  Dragoon  to  123  ft  e.  of  same 4 

123  ft.  e.  of  Dragoon  to  315  ft.  w.  01'  Junctio.i 6- 

316  ft.  w.  of  to  .Junction 4 

26  ft.  w.  of  e.  of  McKirstry  to  e.  line  of  <niirk 6 

e.  from  Scotton  256  ft 4 

256  ft.   e.   of  to  352  f  H.  e.  of  Scotten  6 

"  Twenty-f  urih  to  e.  line  of  Twenty-st'oond 4 

Ei.:?h  eenth  to  HO  ft  w.  of  w.  linn  of  Sevtntetjnth....    6 

'*  110  ft  w.  of  w.  of  to  Seventotnth    4 

"  >.lley  w.  of  Sixteenth  to  Fifteenth 4 

•*  Fifteenth  to  w.  line  of  Fourte-  mi.    -'l 

Fourteenth  to  Twelfth 4 

crossing  Twelfth  e.   side  6. 

M.  C.  R.  R.  bridge  to  743  ft.  w.   of  Tenth a 

743  ft  w.  of  to  Tenth 4 

Shelby  to  Griawold 4 

alley  8.  of.  Tenth  to  Fifth   ^ 

alley  s.  of.  Fourth  to  First  4. 
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Xiaf ay ette  ave.,  alley  s.  of.  First  to  Wayne  t 

"  alley  8.  of,  Shelby  to  Gri8Wo?d    u 

liafferty  pi..  Howard  to  s.  side  M.  C.  R.  R — *. 6 

Ijambie  pi.,  crosslnsr  w.   side  of  Twenty-third   4 

"  crossing- from  w.  to  e.  of  Twenty-second    4 

"  Twenty-second  to  Twenty-flrst   6 

Liambert  St.,  crossing  e.  side  of  Mt.  Elliott  6 

"  Concord  to  Canton 4 

"  e.   from  Baldwin  236  ft 6 

235  ft  e.  from  Baldwin  to  Van   Dyke 4 

Xtan^ley  ave.,  Seventh  to  141  ft.  e.  of  e.   of  same 6 

"  141  ft.  e.  of  e.  of  Seventh  to  Fourth 4 

Lauman  St.,  crossinsr  e.  side  of  Vinewood    4 

"  e.  side  of  Vinewood  to  Twenty-seventh  6 

Lansingr  ave.,  Fort  to  159  ft.  n.  of  Christiancy  6 

857  ft.  s.  of  Dlx  to  Toledo 6 

X»amed  st,  Fifth  to  Fourth 4 

Fourth  to  Third 8 

*'  alley  w.   of  vo  Woodward 8 

Third   to   Has.ings : 16 

'•  Bates  to  Brush 4 

••  St.  Antoine  to  Dequindre 4 

Riopelle  to  St.  Aubin 12 

"  St.  Aubin  to  w.  line  of  B  mwood    4 

"  w.    line  of   Elmwo?d   to  748  ft.  e.  of  same 6 

33  ft.    w.   of  e.    of  Leib  to  15  ft.  w.  of  e.  of  same 6 

"  15  ft.  w.  of  e.  of  L#eib  to  alley  e.  of  same 4 

w.   line  of  Mt.   Elliott  to  main  28  ft 4 

Mt.   Elliott  to  25  ft.  w.  of  e.  of  Meldrum 6 

w.  from  Helen  156  ft .^ 4 

alley  s.  of,  Third  to  First .*. 8 

alley  s.  of,  ^irst  to  G-rlswold    4 

alley  s.  of,  Shelby  to  Griswold  8 

alley  s.   of,   crossing:  Griswold   (e.   side)   to  12  ft.   w.   of 

e.  of  same 4 

alley  s.  of,  12  ft.  w.  of  e.  of  Griswold  to  8  ft.  w.  of  e.  of 

alley  w.  of  Woodward 8 

La  Salle  ave.,  Mchigran   to  Horatio 6 

"  Kirby  to  McGraw 6 

Liauderdale  ave.,  Campbell  to  273  ft.  w.  of  w.  of  Junction 6 

273  ft.  w.  of  to  Junction    4 

L«aurel  st.,  Wabash  to  Grand  River 4 

liawrence  ave.,  16-in.  main  in  Woodward  to  1.212  ft.  w.  of  w.  of  same.    6 

Leach  St.,  w.  from  Crane  215  ft 4 

Leavitt  ave.,  Livernois   to    Wesson 4 

25  ft.  e.  of  w.  of  Wesson  to  308  ft.  e.  of  e.  of  same....    6 

Ledyard  st.,  Third  to  Cass 6 

Lelb  St.,  Wight  to  Jefferson 6 

8  ft.  s.  of  n.  of  Jefferson  to  24  ft.  s    of  n.  of  Congress 8 

Congrress  to  Cham  plain 4 

42-in.  main  in  Champlain  to  18  ft.  s.  of  n.  of  Monroe 8 

Leicester  ct,  16-in.  main  to  e.  line  of  Woodward  « 

"  e.  from  Woodward  1,379  ft 4 

Leland  st,  2  ft.  w.  of  e.  of  Brush  to  Beaubien    6 

Beaubien   to  Russell 4 

Russell  to  McDouarall 8 

McDougrall   to  Coll  ns 3 
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Leland  St.,  w.   line  of  Collins  to  6  ft.,  e.  of  e.  of  same < 

••              216  ft.  w.  of  Moran  to  Gratiot    4 

l.^nviy  ave.  (e.  of  city  limits),  Jeffers  1:1    n.    «VJ7   ft C 

Lorr.y  pi.,  n.  from  Forest  261  ft 3 

Liessins  st ,  e.  from  Mc   le  l..n  15S  ft ; . . .  4 

Levere  te  St.,  Twelf  h     oTmth 4 

Eighth  to  Seventh 4 

a.lcy  8.  of  Tenth  to  Eigrh'h    4 

Liewis  St..  Fourth  to  Caaa 4 

"             alley  s.  of.  alley  e.  of  Third  /)   Second 4 

Lir coin  ave..  Grand    River   main   to   alley  n.  of 4 

"                   crossing  Calumet  n.  side  3G    ft 8 

••                   n.   lint-  <'aum't  to  Holden   6 

crossing  n.  sid.-  Holden 8 

n.  line  of  Holden  to  Milwavkee    « 

'•                   '.  rcssing  a.   side  N.   Boulevard  87  ft 6 

"  alley  w.  of.   alley   n.   of  Grar.d    River    to     s.     line    cf 

Brainard    4 

"                   allry  w.  of,  s.  line  of  Bra  nard  to  ."W-in.   main  In   Calu- 
met      6 

Lfin.lin  St..  26  fi.  e.  of  Twenty-sixth  tj  Twenty-fifth 4 

••              Twonty-fourth  to  Tillman 4 

Maybury  to  137  ft.  e.  of  e.  of  Humboldt 4 

137  ft.  e.  of  e.  of  Humboldt  to    Eivhteenth 6 

'*               Eig.iteenth   10  Harrison I 

Livemois  ave..  Dix  to  M.  C.  R.  R S 

M.  C.  R.   R  to  n.  city  limits  10 

Locust  St.,  Wabash  to  Harrison 4 

'•              National  to  30  ft.  c.  of  same 4 

30  ft.  e.  of  National  to  alley  w.  of  Trumbull 3 

alley  e.  of  Trumbull  to  Fourth    4 

Fourth  to  Grand  River 6 

Lombard  terrace,  alley  w.  of  Avc*ry  to  Twelfth    6 

Longfellow  ave.,  16-in.  main  to   w.  line  of  Wo  dward 6 

Lorman  ave..  Crane  to  B  Iv  dere 4 

Lothrop  ave.,   Hamilton   Boulevard  toWoodwasd  6 

Louis  ave.,  Crane   to   Holcomb 4 

28  ft.  w.   of  e.   of   Holcomb  to  83  ft.  c.  of  e.  of  saim G 

Lov^tt  ave.,  Michigan  to  n.  line  of  Buchanan    6 

Rich   to  93  ft.    n.   of  n.  of  Horatio 4 

93  ft.    n.    of   Horatio    to  264  ft.  n.  of  Herbert 6 

alley  w.  of  Visarer  to  Jackson   H 

Ludden  st.,  Gratiot  to  Mt.  Elliott 4 

Lyman  St.,  Crystal  to  Orleans 4 

"               4  ft.  w.  of  w.  of  Chene  to  23  ft.  w.  of  e.  of  same 6 

Lysander  st.,  crossinif  e.  side  of  Thirteenth  21  ft 6 

'•                   e.  line  of  Thirtenth  to  Avery   4 

'••                  40  ft.  w.  of  e.  of  Lincoln  to  19  ft.  w.  of  v.  <.f  Fourth  j 

McArthur  st.,  Vinewood  to  70  ft.  e.  of  e.  of  same 6 

**                     70  ft.  e.  of  Vinewood  to  Twenty  seventh    4 

McClellan  ave..  Jefferson  to  Marrietta 6 

Marrietta  to  Mack 8 

s.  line  of  Mack  to  144  it.   n    of  Bmmo  is 10 

n.  from  Gratiot  299  ft 8 

McDougall  ave. ,  Atwater  to  Guoin 6 

Guoin  to  Wight 0 

Wight   to  Clinton C 
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I.  or  Catber- 


crosainK  Waerloo,    CUveland    aM    Arndt 8 

Prealon   to  Gratiot...! ....; g 

Qratlot  to  Canfleia 

Canll.ld   to  187  H.   n.  of  OarOeld 

IW  «.  n.  of  Oarfleld  lo  Forest 

P'o^■8t  to  Hanoook 

"  Theodore   to  Famawcrth   

"  crossing   Ferry 

Palmer  to  Herdrte 

"  alley  I...  ot   M'  llett  to  St  ft.  n.  of  n.  of  Chestnut.... 

aPey  e   of.  P5  ft.  n.  of  n.  at  Chestnut  to  3»  ft,  n.  of 

8.   of  Ant'Btam 

alley  t.  of.  Waterlgo.to  i.  l*ne  of  Clevi land 

alley  e    of.  croHBinit  Clevelana    

alley  ■^.  uf.   Cleveland  to  B.  line  of  Arndt 

"  alley  p.  of,  orosBlDf;  Amdt    

alley    e.    of,    n.    line   of  Amdt  to  Preflton 

Mcl.'oujnli  Boulevard.  22  fr.  n.  of  s.  Of  Hendri-  Boulevard  to  2»  ft. 

>.  of  n.  Of  anifln 

MrGraw  ave.,  8cotteii  to  7ft  fi,  <j.  tft  L.a   Baile 

Tl  ft.  e,   of  La  Salle  to  Twenty-sixth  

Twenty-alxth    lo  Grand  Hhver   

WInslow  to  Sullivan 

Sullivan  toSJtteenlh 

MeOre^or  si.,  Campbell  to  Junction 

McKltl«tr7  ave..  River  at.  to  n.  line  of   Toledo ... 

Brandon  to  Plumer 

alley  w.  of.  Plumer  to  all  y  b.  of  same 

McMillan  at.,  2B  ft.  w.  of  e.  of  Llvemola  to  42  ft.  e.  of  w.  of  Mllilary. 

"  Campbell    to  S19   ft.   w.  --f  Junction 

319  ft.  w.  of  to  Junctto.i 

Mack  ave,,  Riopelle  to  8i.  Aubln 

e.  from  at  Aubn  300  ft 

lOttft.  w.  of  tow.  line  of  Dubois    

crossing-  Dubois    

■-.  Tine  of  TJulJOl^.  to   w.   He  of  Chene 

oroaalDs  Chene 

Chene  to  e.  tine  of  Grandy 

Grandy  to  Jos.  Ch  m  pau 

e.  from  'Morou'^iaii  lie  f 

Qratlot  to  Cad  line  from  ma'n  No.   Z 

Gratiot   to    Mt.    KUljii 

crosalny  Mt.   Elliott   w.   too,   line 

e,   line  of  ML  Bllltt  to  Tcwnsend   

Townsend  to  Baldwin 6 

Beala  to  167  ft  e.  of  Parkor 8 

«69   ft    W.    of   to    677  ft    w.   of  Fischer S 

207  ft  w.  of  to  eg  ft   a.    of   crane   (s.) 8 

30  ft.  w,   of  w.  of  Rolfe  pi.  to  16  ft,  w.  of  e.   of  same, ...    8 

McClellan  to  Pennaylvana I 

PannsylTania  to  e.  line  of  Hamil'on   a 

(e.  of  Cty  llinltB)  e..  line  of  Hamilton  to  e.  line  of  Park,    8 
(B.  of  city  llmilsl  e.  line  of  Parit  to  e.  line  of  Montclatr..    6 

Maccmb  St..  Bt  Antolne  to  Blmwood i 

alley  B.  of,  alley  w.  of  to  «■.  Une  of  Brush I 

alleys,  of,  w.  line  of  Brusi,  to  St.  Antolne « 
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Madison  ave.  (both  sides)  Witherell  to  John  R 4 

Randolph  to  18  ft  e.  of  w.    line  of  Brush 6 

••                  Brush    to   Beautlen 8 

*•                  Beaubien  to  St  ^ntolne 4 

••                   alley  8.  of,  Jchn  R.  to  Randolph   4 

Maernolia  st.,  Vlnewood    to    Twenty-seventh   4 

"                  crossing  Twenty-fourth 4 

••                   Maybury  to  Sullivan 4 

Sullivan  to  w.  line  of  Humboldt  S 

"                 croMinff  Humboldt 4 

e.  line  of  Humboldt  to  Eighteenth   8 

Fifteenth  to  Fourteenth. 4 

"                  Wabash  to  Th  rteenth S 

"                  Thirteenth  to  Harrison 4 

Mansur  st.  Harper  to  78  ft.   s.   of  Piquette   4 

••                78  ft.  s.  of  Piquette  to  84  ft  s.  of  n.  of  same 6 

Maple  st,  Gratiot  to  Orleans 8 

'•            Orleans  to  St  Aub  n 4 

*'             St  Aubin  to  w.  line  of  Dubois   6 

crossing  Dubois 8 

"             Dubois  to  Elmwood 6 

Marcy  st.  Greenwood  to  158  ft.  w.  of  Fourth   4 

168  ft  w.  of  to  Fourth 8 

Marietta  st.  e.  frona  McCl.i.an  Till  ft 4 

521  ft  e.  of  e.  of  McClellan  to  100  f'.  w.  of  w.  of  Penn- 
sylvania      6 

Mark  st.  Thirteenth  to  176  ft  w.  of  Twe  fth   6 

176  ft  w.  Of  to  Twelfth 4 

Marston  ct,  16-in.   main   In  Woodward  to  251    ft.  e.  of  e.  of  .John  R..  6 

243  ft.  w.  of  w.  of  Oakland   to   Hastings 6 

Martin  pi.,  lO-in.  main  in  Wocdward  to  20  ft  w.  of  e.  of  John  R —  8 

Maxwell  ave.,  alley  n.  of  Jefferson  to  n.  line  of  Champlain 4 

"                   18  ft.  8.  of  n.  of  Champlain  to  16  ft  n.  of  s.  of  Tonti. .  6 

Maybury  ave..  Michigan  to  n.  line  of  Ash  6 

••                     n.  line  of  Ash  to*  Stanley  8 

Mechanic  st,  Brush  to  Beaubien 4 

Medbury  ave..  Woodward  to  364  ft.  e.  of  e.  of  John  R 4 

••                    364  ft  e.  of  e.  of  John  R.  to  460  ft.  e.  of  e.  of  same 3 

"                    22  ft.  w.  of  e.  of  Brush  to  128  ft  e.  of  e.  of  .same 8 

223  ft   w.   of  w.    of   St  Antolne  to  149  ft.   e.   of  e.    of 

same  3 

140  ft  w.  of  w.  of  Hastings  to  168  ft  e.  of  e.  of  same,  8 

194  ft  w.  of  w.  of  R  vard  to  22  ft  w.  of  e.  of  same 3 

"                    22  ft.  w.  of  e.  of  Rivard  to  e.  line  of  same 4 

"                    730  ft  w.  of  to  w.  line  of  St  Aubin 8 

'*                    w.  l.ne  of  St  Aubin  to  Jos.  Campau 4 

'•                    Mitchell  to  e.  1  ne  of  Collins   6 

538  ft   w.  of  to  168  ft  e.  of  Mt  Elliott 6 

Canton   to  Hel  n 6 

"                    Helen   to   Frontenac 4 

"                    Baldwin  to  Van  Dyke 6 

alley  s.  of,  John  R.   to  850  ft.  e.  of  same 4 

alley  s.  of,  crossing  Brush  6 

Melbourne  ave.,  13  ft  w.  of  e.  of  Woodward    to   41    ft.    e.   of   e.    of 

Brush    8 

Meldnmi  ave.,  Wight  to  Jefferson 10 

"                      Jefferson  to  46  ft.  n.  of  Fort    6 
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Meldrum  «ve.,    48  ft.   n.   of  Fort  to  tSO  It  n.  of  K««>l«val 1 

StO  tt   n.   of  to  M   ft.  n.  of  Kerch  aval f 

"  Arndt  to  Qimtlot ' 

Kg  ft.  a.  of  ForMt  to  »  It.  n.  Of  ■- of  BBine ( 

••  orOMlns  N.  Boulevard ' 

'•  JelfOrsoQ    to   ConereSB ■ 

Ucrrlckkve.,  VInewood  to  Tw.  iity-seventh    

aJrt.TB.  of  e.  of  Twenty-fifth   to   3$   ft.    e.    ol   w,   of 

Twenty-fourth    ' 

"  Twen:y-ihlrd  to  Tillman ' 

TDlmui  to  WllUama ' 

"  a  ft.  w.  of  e.  of  Maybury  to  m  ft.  e.  of  e.  of  SulUvao,  I 

132    ft.    w.    of,    to  Seventeenth   ' 

w.  line  of  Watash  to  Twelfth  ; ' 

Twelfth  to  35  ft.  w.  -of*,  of  Avery  <B.) ■■ 

»  It.  w.  of  e.  of  Avery  (*.)  to  M  H.  e-  "1  w-  o'  A'^e'T 

(n.>  W  ft ' 

26  ft.  e.  of  w.  of  Avery  (n.)  to  Truinbull ■■ 

Lincoln  to  e.  line  of  Greenwood    ■ 

26  It.  w.  ot  e.  Of  Seventh  to  »  ft.   w.   of  e.   of  Green- 
wood On  B.  lawn) ' 

e.  line  of  Qreenwood  to  13S  ft    w.  of   Fourth ' 

m  ft.  w.  of  to'Pourth 

■'  Third   lo  28  ft   e.   of  w.   of  Second ■ 

X  It.   e.  ol  w.  ot  Swondto  a  It.   w.   of   e.  of  aame    .  e 

■'  21  ft.  w.  of  e.  of  Second  to   Cass ' 

alley  a.  of,  croaalnK  •.  Hde  of  Greenwood '■ 

alley    a.    of.     e.    line    of   Greenwood   to   alley   w.   o{ 

Fourth  j 

Ulaml  ave„  Gratiot  lo  Wltherell " 

"  n.  aide  of,  John  R.  to  Wliherell   ^ 

alley  w.  of,  alley  a.  of  to  Gratiot   ' 

alley    w.    of.    Gratiot    to    80  ft,  a.  of  Wltherell < 

alley  e.  ot,  Randolph  to  John  R ' 

Michigan  ave.  (a.  Bide),  crOHSing  W.   Boulevard    ' 

"  Ltvernota  to  Twenty-Iourth    ' 

TWfity-fnurth  i<>  Foundry ' 

■•  VInewood  to  Tei.th   * 

Tenth  to  Flrat ' 

Flrat  to  Waahlngton  " 

Caaa    to    Woodward    * 

alley  a.  of  Caaa  to  Shelby ■•  ' 

private  alley  a.  ol,  Shelby  to  HO  ft.  e.  oC 

Middle  at.  alley  s.  of.  Grand  River  to  SO  It.  e.  of  Clifford ' 

HlUlvy  ave..  River  at  lo  2B0  ft  n.   ol  Wabaah  R.  R ' 

"  t2  ft   n.  of,  Anthon  to  Toledo ' 

Miller  at.  croaalnc  Seventh 

"    ,       Seventh  to  Sixth 1 

Milwaukee  ave.,  K  ft.  w.  of  Sullivan  to  4  ft  w.  ot  w.  of  Baghtoenth,  i 

t  ft.  w  of  w.  ot  BlBhteenth  to  w.  line  o*  Sixteenth,  t 

"  croaalnir  Fourteenth ' 

"  Twelfth   to  w.   line  ot  Avery , ' 

"  Lincoln  to  Beaublen ' 

'■  Baaubten   to  w.  line  of  Rlcpeile  * 

w.   lino  of  Riopollo  to  Dubola < 

Dubois  lo  Chene 
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MilwHuk*«>  ave.,  2  ft.  w.  of  e.   of  \fcDoup:all  Boiiley»rd  to  w.  lln«  of 

Collins    6 

••  crossinjc  Collins 8 

••  w.  Ine  of  Mt.   Rlliott  to  '2  ft.  w.  of  e.  of  <<ame 6 

Miner  ave.,  e.  from  Crani   336  ft 

"  S86  f t.  6.  of  Crane   to  Holcomb    

Minn fe  ave.,  2S  ft.  n.  of  Rlv-^r  sr.  to  581'  ft.   s.  of  Port ; 

582  fc  8.  of  to  Fort 

Mitchell  av»-.,  n.  from  Gratiot  2^  ft 

"  266  ft  n.  of  Gratiot  to  Canflehl   

"  Canfleld  to  Tlarper 

"  n.  from  Harper  384  ft 

"  324  ft.  n.  of  Harper  to  Trombly  

•*  Trombly  to  N.  Boulevard    

"  crossingr  s.  side  of  N.  Boulevard    

Mohawk  St.,  crossinflr  Vinewood  e.  side 

Monroe  ave.,  Cadillac  square  to  Randolph    It 

•*  Randolph  to  St.  Antoine  8 

St.   Antoine  to  Elmwooil 

**  90  ft.  n.  of  Cadillac  square   tu  Parmer 

216  ft.   w.   of  to  15  ft.  e.  of  v..   of  T^elb 

15  ft.  e.   of  w.  of  Lelb  to  26  ft.  e.  of  w.  of  Mt.  Elliott, 

185  ft.  w.  rf.  to  Helen 

"  alley  s.  cf.  aUcy  n.  of  Cadillac  square  to  Randolph... 

"  alley  a.  of.  Brush  to  8-In.  main  in  Beaubien 

alley  s.  cf.  8  1^.  main  !n  Beaubien  to  261  ft.  e.  of  smme, 

••  alley  s.  of.  261  ft.  e.  of  Beaubien  to  St.  Antoine 

Montcalm  St..  Cass  to  main  in  Clifford 

••  main  in  Cllflfo"d  to  alley  o.  of  Woodward 

"  alley  e.  cf  Woodward  t-    Brush 

••  Brush   to  w.    line  of  Beaubien     

**  w.  line  of  Be-uibif  n  to  Haatin-s  

"  Hastinj?a  to  Russell 

"  alley  s.  of.  :*44)  ft.  w.  of  to  Bcaub'on 

Montclair  ave.   re.   of  olty  Im'ts),  6-ln.    pipe   in    Mack    to   596  ft.    n. 

of  n.  I'ne  of  Canfleld 6 

Montieth  St.,  Vinewood  to  Twenty-seventh • 

^»oore  pi.,  14  ft.  e.  of  w.  of  Scotten  to  e.  <*h]    Hubbard  Boulevard...    6 
"  26  ft.  w.  of  e  of  Twenty-sixth  ♦  •  1^9  ft.  e.  of  e.  of  same..    € 

Moran  st.,  Gratiot  to  Dane 6 

Morrell  st..  River  st.  to  Toledo 6 

"  alley  w.  of,  21  ft.  n.  of  s.  of   Prandon   to   4  ft.   n.  of  s. 

of  alley  s.  of  Plumer 6 

Mott  ave.  16-ln.  main  to  e.  line  of  WootUvard    8 

e.  from  Woodward  558  ft 4 

Mt.  Elliott  ave..  148  ft.  s.  of  Wight  to  20  ft.  n.  of  s.  '>i'  Jefferson 6 

25  ft.   s.   of  n.   of  Jefferson  to  285  ft.   s.  of  Kerche-    8 

val  8 

**  285  ft.  s    of  Kercheval  to  Preston  8 

Preston  to  Mack 10 

Mack    to    Gratiot 

Gratiot    to    .«=«.    line    of  Henlrie  Boulevard  ^e.  side).. 

"  crosslnf?   Boulevard 

n.   line  of  Boulevard    o  3>>  ft.  n.  of  Griffin 

••  800  ft.  n.  of  Grffln  to  Forest  Lawn  cemetery 

(w.    s'de)    Gratiot    to  Warren    

(w.  side)  Harper  to  182  ft.  s.  of 


«< 
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Mullett  St..  Gratiot  to  Chene 89 

St.   Anions  to  5  ft.  w.    of  w.  c.f  McDou^all 4 

B  ft.  w.  of  w.  of  McDougrali  i  o  e.  line  of  same 6 

"               e.  line  cf  McD^u,?ail  to  Elmwool    4 

Mulberry  st.,  Thlrteen.h  to  Twelfth 4 

MyrtU-  Boulevard,  Hubbard  Boulevard  to  alley  w.  of  Twenty -sixth,  6 

Myrtle  St..  alley  w.  of  Twenty-sixth  to  Grand    River 6 

Nail  St.,  w.  line  of  V:ni  wood   ti  12  ft,  e.  of  w.  of  Twenty- seventh,  6 

Napoleon  st..  Brush  to  w.  line  of  Beaubien   4 

*•                   crossing    Beaubien 6 

**                    e.  line  of  Beaubien  to  Russell  4 

National  ave. ,  Michigan  to  Grand  River 6 

Navarre  st.,  McClellan  to  425  ft.  e.  of  e 6 

Newark  St.,  Twentieth  to  Nineteenth 6 

Newb: rry  ave.,  Cavalry    to    341    ft.    w.  of  Junction 6 

341   ft.    w.   of,   to   Junction  ^ 4 

Newland  ave.,  22  ft.  n.  of  s.  of  Gratoi  to  s.  line  of  Medbury.. 6 

Newton  ave.,  1,264  ft.  w.  of  to  Jos.  Campau  4 

Newport  ave.,  70  fi.  s    of  n.  of  Jeffer  on  to  397  ft.  n.  of  .same 6 

Nineteenth  st.  Port  to  Baker 4 

"                       crossing-  Porter  s.  to  n.  line 6 

Baker  to  Newark 6 

alley  w.  of.  197  ft.  s.  of  to  Rose 3 

Noble  St.,  Seventh  to  Sixth 4 

Greenwood  to  150   ft.    w.   of  Fourth   4 

150  ft.  w.  of  to  Fourth ;j 

Norton  avo.,  162  ft.  w.  of  w.  of  Wesson  to  25  ft.  e.  of  w.  of  same..  6 
'•                  25  ft.  e.  of  w.  of  Wesson  to  154  ft.  e.  of  alley  e.  of  W(  s- 

son    4 

"                 154  ft.  e.  of  alley  e.  of  Wesson  to  226    ft.  e.  of  same —  6 

"                 Junction  to  386     ft.  e.  of  same 4 

"                 386  ft.  e.  of  Junction  to  Thirty-flrst   « 

N.  Boulevard,  14  ft.  w.  of  w.  of  Hubbard  Boulevard  to  10-in.  main  in 

Grand    River 16 

Grand  River  10  In.  main  to  30-in.  main  In  Collin?? 24 

(n.  side)  3S0  ft.  w.  of  w.  of  Grand  River  to  639  ft.  . . 

of  e.   of   same 4 

(n.  side)  1.108    ft.  w.  of  w.  of  Sullivan  to  100  ft.  w.  of 

same  4 

(n.  Bide)  228  ft.   w.  of  w.   of  Eighteenth 6 

••                    (n.  side)  e.  to  w.  line  of  Eighteenth 4 

*•  (n.   side)   5   ft.   w.    of   w.   of  Woolward  to  8-in.   main 

and  from  16-in.  main  to  3  ft.  e.  of  e.  of  same 6 

"  (n.     side)     crossing     Woodward   between   8  and  16-in. 

mains    8 

(n.  side)  St.  Aubin  to  49  ft.   e 4 

(n.   side)  20  ft.  e.  of  w.  of  Dubois  e.  174  ft 4 

(s.  side)  16  ft.  w.  of  e.  of  Hubbar.l  Bou  evarl  to  9  ft 

e.  of  e.  of  Grand  River 4 

(s.  side)  33  ft.  w.  of  e.  of    Sullivan  to  146  ft.  e.  of  same,  4 

(s.  side)  crossing  Eighteenth  and  Fourteenth 4 

(s.  side)  367  ft.  w.   of  Twelfth  toe.  line 4 

(s.  side)  crossing  Greenwood  e.  side 4 

(s.    side)  15   ft.    w.    of  e.  curb  of  Greenwood  to  69  ft. 

e.  of  same 4 

(s.  side)  11  ft.  e.  of  w.  of  Cass  to  13  ft.   e.   of  e.   of 

same    4 
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N.  Boulevard,  (h.     side)    S-in.     main    in    Woodward  to  100  ft.   6b  of 

Rivard   4 

(a.   side)  w.  of  w.  of  Chene  27  ft 4 

(8.  side)  40  ft.  w.  of  e  of  Mitchell  to  84  ft.  e.  of  «...   4 

Oakland  ave.,  Piquette  to   Trembly C 

Milwaukee  to  s.  line  of  Boulevard    • 4 

s.  line  of  N.  Boul.vard  to  24-in.  main  87  ft 6 

24-ln.  main  in  N.  Boulevard  to  27  ft.  n.  of  s.  of  Hor- 

ton    10 

"  Horton  to  Hamlin 6 

Hamlin  to  S.dney 10 

Belmont  to  Harm:n 10 

Harmon  to  130  ft.   n.   of   Woodland 8 

Orchard  at..  Trumbull   to   Slx.h 6 

Sixth  to  w.  side  Elton  Park   4 

e.  side  Elton  Park  to  First 4 

Orleans  St.,  Atwater  to  Jefferson ^ 10 

Jefferson  to  100  ft.  n.  of  n.  of  Wilkins 8 

Consrress  to  75  ft.   n.  of  n.  of  Wilkins 14 

s.  line  of  Scott  to  Hale iO 

s.  line  of  Scott  to  Hale 6 

crossiner  Leland  s.  side t 

Alexandrine  to  s.   line  of  Canfleld  • 

crosslnsr  s.    side  of  Canfleld  30  ft 80 

Garfltld  to  252  ft  n.  of 4 

252  ft.  n.   of  Garfield   to  1%  ft.  n.  of  Forest 8 
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•*               Trombly  to  Liyman 4 

"               2  ft.  s.  of  s.  of  Milwaukee  to  26  ft.  s.  of  n.  of  same 8 

Ottawa  St,  e.  from  Thirteen'.h  i:J<)  ft 8 

Otis  St.,  e.  from  Junction  300  ft 4 

300  ft  e.  of  Junction  i«>  allry  w.  of  Thirty-first 8 

Owen  ave.,  16-in.  main  in  Woodward  to  1.220  ft.  e.  of  Woodward....  • 

Pallister  ave.,  200  ft  w.  of  to  Hamilton  Boulevard 8 

croaslnsr  w.    side   of   Woodward  8 

Palmar  ave.,  Woodward  to  254  ft   w.  of  w.  of  Brush 4 

254  ft  w.  of  to  w.  line  of   Brush 8 

oroBslngr  w.  side  of  Brus   4 

crcssinsT  e.  side  of  Bru.sh 8 

22  ft  w.   of  e.  of  Beaub  <  n  to  178  ft  e.  of  same 6 

crossinfiT  Beaublen  and  S..   Antoine  n.   and  .s.  sides 4 

crossing:  Hastingrs  w.   toe.   lines 8 

crosslngr  Russell  and  St.  Aubln    4 

e.  line  of  St.  Aub'n  to  129  ft.  w.  of  Dubois 8 

129  ft.   w.   of  Dubo  s  to  e.  line  of  (brandy 4 
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Mitchell  to   McDougrall 6 

"  crossinsT  w.  side  of  Moran 6 

"  20  ft  e.  of  w.  of  Moran  lo  190  ft.  e.  of  same 4 

'*  190  ft  e.  of  e.  of  Moran  i(»  3()i»  ft.  e.  of  same 6 

4  ft  e.  of  w.  of  Mt.   E.lolt  to  1.59  ft.  e.  of  Meldrum..  6 

"  Townsend  to  236  ft   e.    of  Baldwin    ^ 6 

235  ft   e.   of  Baldwin   to  Van    Dyke 4 

"  alley  s.  of  (or  private  at.  n.    of    Ferry)  362  ft.    w.   of   to 

Riyard    3 

alley  s.  of  (or  private  st.    n.  of  Ferry)  orossinpr  w.  side  of 

Rlvard   4 

Park  ave.,  Dix  to  Toledo 6 

"  (east  of  city  limits)  Mack  to  645  ft.  s.  of  Shoemaker $ 
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Park  pi.  (e.)  Michigan  to  s.  line  of  State    4 

*•  crossing  State • 6 

Park  St.,  Woodward  to  Columbia 1ft 

Columbia   to   B&ss • 8 

Bagg  to  Peterboro 6 

Woodward  to  Washington 6 

Park  View  ave.,  crossing  s.  side  of  Jefferson    6 

Parker  ave.,  6  ft.  n.  of  s.  of  alley  n.  of  Jefferson  to  260  ft.  n.  of  Coe,    & 

842  ft.  s.  of,  to  534  ft.  n.  of  Mack & 

Par^man  ave.,  473  ft.  w.  of     Seventh  to  Hamilton  Boi'evard 4 

••  w.  line  of  Woodward  lo  16-in.  main ft 

Parsons  st.,  Cass  to  Woodward & 

Pennsylvania  ave.,  Jefferson  to  620  ft.  n.  of  n    of  Kercheval ft 

145  ft.  s.  of  Mack  to  50  ft.  n.  of  Elsa 6 

Perrien  Park,  25  ft.  w.  of  e.  of  Ch  n    e.   4  0  ft 4 

Perry  St.,  Humbo'dt   to  Eighteen. h 4 

'*  Harrison   to  Twelfth 6 

'*  National  to  alley  w.  of  Trumbull    4 

"  alley  e.   of,   Trumbull  to  Grand   River 4 

••  alley  s.  of,  alley  w.  of  Eighth  to  alley  w.  of  Sixth 4 

Petersboro  St.,  Cass  to  Woodward 4 

Philadelphia  ave.,   e.  from  Russell*  389  ft 4 

Pierce  St.,  Dequindre  to  Jos.  Campau 4 

Pine  St.,  crossing  e.  side  of  Twelfth 4 

"  e.  line  of  Twelfth  to  Na.ional 8 

•'  National  to  Grand  River 4 

Pi tch rr  s'..  Seventh  to   Sixth 4 

"  Greenwood  to  150  f  .  w.  of  Fourth    4 

150  ft.  w.  of  to  Fourth ; 3 

14  ft.  e.  of  w.  of  Third  to  42  ft.  w.  of  e.  of  Second 10 

42  ft.  w.  of  e.  of  Second  to  18  ft.  w.  of  e.  o:  Cass 12 

Pingre.^   ave..    Hamiltcn   Boulevard    to  Woodward     6 

Piquet te  ave.,  Sullivan  to  Eighteenth 4 

"  Fourteenth  to  e.  line  of  same    ft 

"  e.  line  of  Fourteenth  (to  Wat  ash     4 

••  Twelfth  crossing  e.  side. € 

e.  line  of  Twelfth  to  w.  1  ne  of  Avery 4 

*•  Lincoln  to  Trumbull 6 

Greenwood  to  124  ft.   e.  of  e.  of  Fifth 6 

"  Woodward  to  Beaub  en i 

"  Beaubien  to  Russell G 

'•  Dubois  to  186  ft.  e.  of  e.   line  of  same 6 

186  ft.  e.  of  e.  line  of  Dubois  to  e.  line  of  Chene 4 

"  e.  line  of  Chene  to  Grandy   6 

"  Mitchell  to   32  ft.   e.   of- e.   of  M  Douga  1  Boulevard..    6 

".  32  ft.   e.   of  e.   of  Boulevard  to  w.  line  of  Collins 4 

w.   line   of  Collins  to  326  ft    w.  of  Mt.  Elliott 6 

326  ft.  w.  of  to  Mt.  E'liott    4 

Pleasant  ave.,  n.  from  R  ver  st.  515  ft 4 

Plum  8t,  Trumbull   to  alley  e.  of r. 

**  alley  e.   of  Trumbull  to  Second    4 

Plumer  St.,  Livernois  to  Welch 4 

Wesson  to  283  ft.  w.  of  Junct  on    6 

283  ft.  w.  of  Junction  to  w.   line  of  McKins.ry 4 

crossing  w.   side  of  McKlnstry    6 

alley  s.  of,  alley  w.  of  Morrell  to    14  ft.  w.  of  alley  w. 

of    McEIinstry 6 

alley  s.  of,  614  ft.  w.  of  to  alley  w.  of  McKinstry 4 
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Pollard  St.,  1,M2  ft.  w.  of  to  Jos.  Campau    

Poplar  St.,  Twenty-fourtii   to  184  ft.  w.  of  Twenty-third 

"  1S4  ft.  w.  of  Twenty-third  to    Tillman 

"  Maybury  to  876  ft.  e.  of  same    

51   ft.   w.  of  Sullivan  to  Humboldt    

w.  line  of  Fifteenth  to  UO  ft.  e.  of  Wabash 

110  ft.  «j.  of  e.  of  Wabash  to  Thirt**enth 

Porter  St.,  crossing  Campbell 

•'  Ferdinand  to  McKinstry 

8  ft.  c.  of  «'.  of  Scotten  to  21  ft.  e.  of  e.  of  same 

21  ft.  ♦'.  of  e.  of  Scotten  to  14  ft.  w.  of  e.  of  Hubbard... 

Vinewood  to  w.  line  of  W.  Boulevard   

"  ♦•.   line  of  W.   Boulevard   to  Twenty-second    

•*  22  ft.  e.  of  w.  of  Twenty-S'.'cond    to    20    ft.    w.    of     e.     of 

Twentieth     

20  ft.  w.   of  e.  of  Twentieth  to  30  ft.  w.  of  e.  of  Four- 
teenth     

e.   from  Fourteenth  172  ft 

Thirteenth   to  210  ft.   w.   of  Twelfth     

210  ft.  w.  of,  to  Twelfth S 

31  ft.  w.  of  e.  of  Fourteenth  to  9  ft.  w.  of  w.  of  Tenth.  12 
alley  s.  of,  8  ft.  w.  of  e.  of  Thirteenth  to  23  ft.  e.  of  o. 

of    same 4 

alley  s.  of,  28  ft.   o.  of  e.   of    Thirteenth    to    alley    e.    of 

same  3 

alley   s.   of,   Twelfth    to  First    

Prentiss  avo..  (JrtM'nwood   to   alU-y    w.  of  Foiirt'i  

"  .Third   to  Cass 

••  alley    s.    of.    from    S«'Coii(l  "    150  ft 

Preston   .St.,   McDoutrall   to    .Mt.    Klliotl 

Private  road,   privatr  way  (e.  of  Russell),  s.  fro"i  Clay  406  ft 

Pulford  ave.,  Gratiot  to  Mt.  Elliott 

••  Meldrum  to  Beaufait 

Putnam  ave..  22  ft.  w.   of  e.  of  Sullivan  to  2?1  ft.  «-.  of  e.  of  same.. 

"  Fourteenth  to  Wabash 

w.   line   of  Thirteenth  to  185  ft.   w.   of  Twelfth 

185  ft.   w.  of.  to  Twelfth 

"  Twelfth   to   Trumbull 

'•  Lincoln  to  Fourth 

Third  to  323  ft.  e.   of  same    

rj23  ft.  e.  of  Third  to  alley  w.  of  Second 

"  4  ft.  w.  of  e.  of  alley  w.    of   Cass   to   Cass   (n.    lawn),    6 

5  ft.  e.  of  w.   of  alley  e.  of  Second  to  w.  line  of  Cans 

(s.  lawn)    6 

w.    lino   of   Cass   to   60   ft.  w.  of  Woodward 4 

TjO  ft.  w.  of  to  Woodward 6 

Railway  ave.,  Scotten  to  La  Sallo $ 

Randall  St.,  crossing  w.  side  of  Twenty-third  26  ft 4 

Randolph  st.,  alley  s    of  Atwater  to  Jefferson   (not   mi   service) 4 

"  Atwater  to  24-in.  main  in  Cadillac  square 8 

*•  Lamed  to  Congress 4 

Congress    to    s.    line    of  Gratioi    6 

"  crossing   Gratiot 10 

Gratiot  to  Adams C 

alley  e.  of,  50  ft.  s.  of,  Fort   to  Champlain 4 

"  alley  e.  of,  alley  s.  of  Maf^omb   to  Cratiot 4 

Ranspach   St.,  Livernois  to  Hammond 4 
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Raynor  at.,  Clinton  to  Qratiot 4 

Reed  pL,  836  ft.  w.  of  to  Greenwood 4 

"  Greenwood  to  86  ft.  w.  of  Fourth   3 

"  86  ft.  w.  of  to  Fourth 4 

Reeder  ave.,  488  ft.  w.  of  Campbell  to  Junction 4 

Regular  ave.,  8  ft.  w.  of  w.  of  Military  to  Cavalry 6 

Reservoir  grounds,  n.  of  basin  to  30-ln.   branch  24 

"  s.  and  w.  sides  of  basin    24 

Rich  St.,  Twenty-eighth  to  Clark 6 

"  Clark  to  Scotten 4 

'*  Vinewood  to  204  ft.  e.  of  same    4 

"  204  ft.  e.  of  Vinewood  to  Twenty-seventh   6 

Richard  St.,  main  in  Seyburn  to  6  ft.  w.  of  e.  of  same 6 

Riopelle  St.,  Atwater  to  Jefferson 8 

•*  Jefferson   to  Larned 12 

"  Lamed  to  86  ft.  s.  of  n.  of  Gratiot 8 

36  ft.  s.  of  n.  of  Gratiot  to    High 10 

High    to   Adelaide 8 

Hale  to  Rowena 30 

"  Adelaide  to  s.  line  of  Farnsworth    6 

Frederick  to   Klrby , 6 

alley  w.   of,  21  ft.   n.  of  s.  of  Willis  to  21  ft.  n.  of  s.  of 

Canfield    4 

alley  e.  of,  Willis  to  Canfield    4 

*'  alley  e.  of,  Garfield  to  233  ft.   n.  of  same 4 

alley  e.  of,  233  ft.  n.  of  Garfield  to  alley  s.  of  Hancock,    6 

Rivard  at.,  Atwater   to   Jefferson 8 

"  Jefferson  to  Clinton 10 

Clinton  to  9  ft.     s.  of  MuUett    6 

Mullett   to    Gratiot 10 

Gratiot   to  80  ft.   n.    of  s.  of   High... 4 

30  ft.  n.  of  s.  of  High  to  27  ft.   s.  of  n.   of  Winder 10 

27  ft.  s.  of  n.  of  Winder  to  25  ft.  n.  of  s.  of  Division....    8 

"  26  ft.  n.  of  s.  of  Division  to  Watson   4 

"  Brady  to  Alexandrine 30 

Eliot  to  90  ft.  s.  of  Warren 4 

90  ft.  s.  of  Warren  to  21  ft.   n.  of  s.  of  Farnsworth 6 

a  ft.  n.  of  s.  of  Farnsworth  to  36  ft.  n.  of  s.  of  Kirby....  16 

Kirby   to  221  ft.   n.    of  Palmer    4 

221  ft.  n.  of  Palmer  to  alley  n.  of  Harper 6 

126  ft.  n.  of  Harper  to  12  ft.  n.  of  s.  of  Piquette 6 

crossing   Piquette    4 

5  ft.   8.   of  to  153  ft.  n.   of  N.    Boulevard    6 

153  ft.  n.  of  N.  Boulevard  to    Clay 4 

n.  from  Clay  1,178  ft 6 

Lfamed    to    Congress 4 

River  st.,  55  ft.  w.  of  w.  of  Dearborn  to  w.  line  of  city  limits 6 

w.   line  of  city  limits  to  Campau  6 

Campau  to  Pleasant 8 

Pleasant  to  75  ft.  e.  of  Swain 6 

525  ft.  w.  of  Twenty-fourth  to    w.    side    of    M.    C.    R.    R. 

tracks  g 

crossing  M.    C.   R.   R.   from  w.   to  e.  side  270  ft 6 

e.  side  of  M.  C.   R.  R.  tracks   to   Sixth   st 8 

Sixth  to  Fifth  and  Fourth  to    Third 4 

alley  s.  of  Third  to  Second 4 
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Roby  St.,  n.  from.  Ferry  326  ft 4 

Rohns  av«.,  Gtoethe    to    1,283    ft.    n.    of  n.   of  Mack 6 

360  ft.  8.  of  Chapin  to  800  ft.  s.  of  Gratiot 8 

800  ft.  8.  of  Gratiot  to  Harper    6 

Rolfe  pi..  22  ft.  8.  of  n.  of  Mack  to  770  ft.  n.  of  same 6 

Rollln  St.,  198  ft.  w.  of  w.  of  Wesson  to  336  ft.  e.  of  e.  of  same t 

Romeyn  St..  Cavalry  to  Campbell C 

*'               Campbell  to  Junction 4 

Rose  St.,  Twentieth  to  Eighteenth 4 

Rosedale  ave.,  16-in.  main  to  e.  line  of  Woodward   6 

•*                    o.  line  of  Woodward  to  w.  line  of  Oakland 4 

"                     w.   line  of  Oakland  main    6 

Rowena  St..  Woodward  to  23  ft.   e.  of  w.    of  John  R ;  4 

28  ft.  e.  of  w.  of  John  R.  to  23  ft.  e.  of  w.  of  Brush....  8 

"                23  ft.  e.  of  w.  of  Brush  to    Riopelle 4 

"                Russell  to  Riopelle 80 

Rowland   St.,   24-in.    main   in   Michlgran  to   (^rand    River 8 

Russell  St.,  Lamed  to  n.  line  of  Congrr*^s8    6 

"                Congress  to  Macomb 8 

MuUett  to  Watson 8 

'•                Rowena  to  Brady 30 

••                Watson  to  Canfleld > € 

Canfleld  to  s.  line  of  Hendric    10 

B.  line  of  Hendrie  to  s.   lint-  of  Piquette 8 

s.  line  of  Piquette  to  Alger    6 

alley  e.  of.  Chase  to  Fort 4 

alley    e.    of,    Willis    to   220  11    n.   of  sam(^ 4 

St.  Albertus  pi.,  22  ft.  e.  of  Dequlndre  to  260  ft.  w.  of  St.  Aubin 4 

260  ft.     w.  of  to  St.  Aubin    3 

St.  Antoine  St.,  Atwater  to  Congress 8 

Congress  to  s.  line  of  Champlain    6 

crossing   Champlain 8 

'•                       n.  lint*  rhamplain  to  n.  line  of  Gratiot 6 

*•                      Jefferson  to  Congress 4 

Catherine  to  Elizabeth 12 

Elizabeth   to  Adelaide 6 

Adelaide  to  Watson 8 

'•                      Watson   to   n.    line   of  Farns worth    6 

crossing   Frederick   and  Palmer  6 

s.   line  of  Medbury  to  s.  line  of  N.  Boulevard 6 

crossing  N.  Boulevard  s.  side  to  24-in.  main 8 

4  ft.  s.  of  s.  of  Hamlin  to   n.   line  of  same 6 

alley  e.  of,  19  ft.  s.  of  n.  of  Alexandrine  to  27  ft.  n. 

of  8.   of   Canfleld '...  30 

alley  e.  of,  18  ft.  s.  of  n.  of  Superior  to  18  ft.  n.  of 

s.   of  Willis 6 

alley  e.  of,  N.  BouU-vard  to  Custer S  and  4 

St.  Aubin  ave.,  Atwater  to  22  ft.    n.    of  n.  of  Harper • 

22  ft.  n.  of  n.  of  Harpo*-  to  Trombly 8 

Trombly    to    27    ft.    n.  of  s.  of  Clay 10 

Clay  to  22  ft.  n.  of  Danforth    • 

"                      Lamed  to  Congress 13 

**                      Congress  to  Champlain 88 

alley  w.  of.  24  ft.  n.  of  s.  of  Hanrook  to  6  ft.  n.  of  a. 

of  alley  n.   of  Hancock  4 

"                      alley  e.  of.  Klrby  to  Palmer    :  4 

St.  Clair  ave.  te.  of  city  limits),  602  ft.  s.  of  Jefferson  to  8-ln.  main 

In   Jefferson 4 


<< 
<« 

<< 


<< 

(< 
It 

<< 

<< 


(< 
f  I 


BOARD    OF    WATER   COMMISSIONERS.  1 85 

rX)CATION.  ^^1^, 

St.    Clair   pi.,    Nineteenth    to    alley   w.  of  Eigrhteenth 4 

St-  Joseph  St.,  iRussell  to  Riopelle 3 

e.  liile  of  Riopelle  to  310  ft.  e.  of  St.  Aubin 4 

310  ft.  e.  of  St.  Aubin  to  w.  line  of  Chene 3 

"  crossing  Chene 4 

"  e.  line  of  Chene  to  202  ft.  e.  of  same 3 

202   ft.    e.   of  Chene   to  w.  line  of  Grandy 4 

w.  line  of  Grandy  to  18  ft.  e.  of  w.  of  Jos.  Campau,    6 

••  w.  line  of  McDougall  to  w.  line  of  Collins 3  and  4 

w.  line  of  Collins  e.  188  ft 6 

St.  Paul  ave.,  Bellevue  to  e.  line  of  Concord    4 

"  crossing    Prontenac    Boulevard  6 

**  e.  line  of  Frontenac  Boulevard  to  e.  line  of  Field 4 

"  '    Townsend  to  28  ft.  e.  of  w.  of  Baldwin 4 

"  28  ft.  e.  of  w.  of  Baldwin  to  3  ft.  e.  of  e.  of  same « 

'*  Iroquois  to  Bums 6 

*•  Crane   to  alley  w.   of  same  4 

"  Holcomb  to  Belvidere 6 

Sargent  st.,  St.    Aubin   to   6   ft.    e.    of  D.,  G.  H.  &  M.  R.  R 6 

"  crossing  Collins 6 

Savoy  St.,  Twenty-fourth    to    Twenty-third    4 

'*  Twenty-second   to    Twenty-flrst    4 

Scheffer  pi.,  6  ft.  e.  of  w.  of  alley  e.  of  Collins  to  21  ft.  e.  of  w.  of 

Moran   6 

Schiller  st.,  e.  from  McClellan  245  ft 4 

Schiller  Boulevard  (n.  and  s.  sides),  at  w.  line  of  Woodward  8  ft 4 

Schneider  pi.,  e.  from  EUery  105  ft 6 

105  ft.  e.  of  Ellery  to  Mt.  Elliott 4 

Scott  St.,  Riopelle  to   e.   line  of  St.   Aubin    4 

•*  e.  line  of  St.  Aubin  to  Dubois  3 

crossing  Dubois  to  156  ft.   e.  of  same 4 

166  ft.   e.   of  Dubois  to  499  ft.  e.  of  Chene 3 

499  ft.  e.  of  Chene  to  Jos.  Campau  4 

Orleans  to  Chene .• 30 

Scotten  ave.,  Fort  to  Dix 6 

Dix  to  Buchanan  (s.) 8 

Buchanan  (s.)  to  Buchanan  (n.)  ig 

Buchanan  to  McGraw 6 

245  ft.  s.  of  s.  of  Moore  pi.  to  14  ft.  s.  of  n.  of  same 6 

Scovel  pi.,  crossing  W.  Boulevard  to  Zi  ft.    e.   of   same 6 

"  25   ft.   w.    of   e.   of  Twenty-sixth  to  203  ft.  e.  of  same....    6 

in  mound  "Eckstrom"  50  ft 4 

Sears  ave.,  Holcomb  to  193  ft.  e.  of  McClellan   4 

"  193  ft.  e.  of  McClellan  to  555  ft.  e.   of  same 6 

Second  st.,  Front  to  Woodbridge 6 

Woodbridge  to  alley  n.  of  Jefferson     la 

crossing    Congress 10 

Abbott  to  alley  s.  of  same g. 

Abbott  to  Grand  River 10 

alley  w.  of.  Front  to  alley  n.   of  same 4 

alley  w.  of,  alley  s.  of  to  Lewis    . .'. * 

Second  ave..  High  to  166  ft.  n.  of  Henry   4 

Grand  River  to  Bagrg 10 

Bagg  to  s.  line  of  Canfield    6 

crossing  Canfield  s.  line  to  20  ft.  s.  of  n 8 

20  ft.  s.  of  n.   to  30  ft.  n.  of  Prentiss 6 

(e.  side)  16  ft.  s.  of  n.  of  Forest   to  17  ft.   s.    of  n.    of 
Hancock   6 
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Second  ave.,  crossinsr  Forest  s.  line  to  22  ft.  n.  of  n.  line 6 

"                 (e.  side)  crosBin^r  Putnam  and  Merrick   6 

(w.   side)  crossing  Putnam  and  Merrick 4 

36  ft.  s.  of  n.  of  Kirby  to  2  ft.  n.  of  n.  of  Colburn • 

"                 24  ft.  8.  of  n.  of  Colburn  to  s.  line  of  N.  Boulevard 6 

*'                 crossing  N.    Boulevard g 

••                 s.  line  of  Bethune  to  1  ft.  g.  of  n.  of  same 6 

"                 8  ft.  s.  of  s.  of  Hazelwood  to  i  ft.  ».  of  n.  of  same..  6 

"                 alley  w.  of  Forest  to  28  ft.  n.  of  s.  of  Merrick 6 

*•                 alley  e.  of,  alley  n.  of  Canficld    to    Prentis 4 

•*  alley  e.  of,  28  ft.  n.  of  s.  <if  Warren  to  16  ft.  n.  of  s. 

of  Putnam € 

Secor  pi.,  from  Ferry  to  267  ft.  s.  of  s 4 

Selden  ave.,  alley  e.  of  Trumbull  to  Third    8 

Third  to  Second 4 

Second  to  Cass q 

Cass  to  Wood wanl 4 

"                alley  s.  of,  Greenwoo<i   i<>  alley  w.   of  Fourth 4 

Seminole  ave.,  21  ft.  s.  of  n.  of  AKnes  Ui  n.  lin.*  of  St.  Paul 6 

"  alley  e.  of  6  ft.  n.  of  s.   of  alley   n.   of  Jefferson   to 

n.   line  of  Champlain 4 

••  alley  e.  of  n.  line  of  Champlaiii  to  21  ft.  s.  of  n.  of 

Agnes    e 

Seventh  St.,  River  st.  to  alley  n.  of  Lfafayette   8 

alley  n.  of  Lafayette  to  Bagg   10 

B&gg  to  Grand  River g 

Grand  River  to  Calumet 0 

crossing  Calumet   ».  to  n.  line    g 

n.   line  of  Calum»'t    to  «S4  ft.    n.  «.f  Stanley 6 

alley  w.  of,  alley  s.  of  to  Sprue*.  3 

alley  w.  of,  alley  s.  of  to  Perry    4 

Seventeenth  st..  Fort  to  Poplar ^ 

Poplar  to  s.  line  of  Buchanan    4 

8.  line  of  Buchanan  to  Warren  6 

Seward  ave.,  184  ft.  w.  of  Hamilton  Boulevard  to  Woodward 6 

Seybtirn  ave.,  Jefferson  to  n.  line  of  Agrnes    6 

586  ft.  8.  of  to  Gratiot <{ 

Shady  lane,  crossing  W.  Boulevard 4 

"                crossing  Vinewood 6 

Shakespeare   Boulevard  (n.   and  s.   sides)   at    w.    line  of   Woodward 

9    ft 4 

Shelby  at.,  Atwater   to    Woodbridge 6 

Woodbridge    crossing   n.    side   8 

n.  line  of  Woodbridge  to  Michigan    10 

Lafayette   to  alley  s.   of  Michii^ran   4 

Sheridan  ave.,  Jefferson    to  35  ft.   s.   of  n.  of  Waterloo 6 

*'                    Mack  to  Gratiot B 

Gratiot   to   18  ft.   n.   of  Ferry    8 

Sherman  st.,  Hastings    to    Elmwood 4 

Russell  to  Orleans 8 

crossing  .Jos.    Campau   w.    to  e.   line 6 

Shipherd  ave.,  Champlain   to  221   ft.    n.  of  n.  of  same € 

••                   n.   from  Florene  169  ft 6 

Sibley  St.,  Clifford  to  Woodward 6 

Sidney  ave.,  16-in.  main  in  Woodward  to  Oakland    f 

Russell  to  779  ft.  e.  of 4 
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Sixth  St.,  River  st.  to  Consrress 16 

Congress  to  Abbott 24 

River  St.  to  alley  n.  of '. 4 

Abbott  to  Cherry ft 

Cherry  to  47  ft.  s.  of  Bagg* 12 

^  ft.  8.  .of  Bagg  to  24-in.  main    16 

n.  from  .Bagg  to  Grand  River   8 

Grand  River  to  473  ft.  n.  of 4 
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"           473  ft.  n.  of  Grand  River  to  Calumet    6 

"           crossing  Calumet 8 

••           n.  line  of  to  20  ft.  n.  of  Calumet   6 

"           20  ft.  n.  of  n.  of  Calumet  to  266  ft.  n.  of  Lysander 4 

"          266  ft.  n.  of  Lfsrsander  to  27  ft.  n.  of  s.  of  Forest :..  6 

Sixteenth  St.,  Lafayette  to  Myrtle 6 

*'                  Myrtle  to  Buchanan 8 

Buchanan  to  Grand  River   10 

"                  Grand  River  to  McGraw 8 

•*                  s.  from  24-in.  main  in  N.  Boulevard  63  ft 8 

"                  alley  w.  of,  Lafayette  to  Howard   3 

Smith  ave.,  Woodward   to   3   ft.   w.   of  w.    of    Oakland 4 

3  ft.  w.  of  w.  of  to  26  ft.  e.  of  w.   of  Oakland.....' 6 

South  St.,  Grand  River  to  Noble 4 

Southern   ave.,   Livernois   to  152  ft.    e.  of  same 4 

Spencer  st.,  Second  to  Cass 4 

alley  s.  of  alley  e.  of  Second  to  First 4 

alley  s.  of,  e.  of  First  to  Cass    4 

Sproat  St.,  Cass  to  Woodward 4 

Spruce  St.,  Thirteenth  to  Twelfth 6 

•*              Twelfth  to  Harrison 4 

••              National  to  alley  w.  of  Trumbull    4 

"             alley  w.  of  to  Seventh 3 

Seventh  to  Fifth 4 

'•    ,  alley  s.  of,  from  second  alley   w.    of,    to    first    alley   w. 

of  Seventh 3 

Standish  St.,  Twentieth  to  Foundry 6 

Stanley  ave.,  Tillman  to  Williams 6 

21  ft.   w.   of  e.  of  Williams  to  Maybury 8 

Grand  River  to  Sullivan *. 6 

crossing  Humboldt  w.  side   4 

25    ft.    w.    of    e.    of    Humboldt    to    2    ft.    e.    of  e.    of 

Eighteenth   6 

Stanton    to    Sixteenth 6 

crossing    Fourteenth , 6 

183  ft.  w.  of  to  Twelfth 4 

Commonwealth   to  Seventh  4 

Seventh  to  Greenwood 6 

Stanton  ave.,  Merrick  to  Antoinette 6 

crossing  N.  Boulevard 6 

Stark  ave.,  Livernois  to  Welch 4 

State  St.,  Cass    to   Woodward 10 

crossing  Washington  e.   side  24  ft 24 

80  ft.  w.  of  e.  of  Washington  to   Woodward    30 

alley  a.  of,  from  Cass  to  alley  w.  of  Washingrton 4 

alley  s.  of,  from  alley  e.  of  Washington  to  e.  line  of  Gris- 

wold   4 

alley  8.  of,  e.  line  of  Griswold  to  alley  w.  of  Woodward..  8 

Stevens  ave.,  26  ft.  n.  of  s.  of  Gratiot  to  866   ft.    n.   of   same 6 
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Stimson  pi.,  18  ft.  w.  of  e.  of  Cass  to  29  ft.  e.  of  w.  of  Woodward...  12 

"                29  ft.  e.  of  w.  of  Woodward  to  7  ft.  w.  of  e.  of  same....  16 

Stewart  st.,  Bellevue  to  Canton 6 

Sullivan  ave.,  Michieran  to  11  ft.  s.  of  s.  of  D.  &  B.  C.  R.  R 6 

•*                   crossing  Warren 6 

14  ft.  s.  of  n.  of  Putnam  to  24  ft.  s.  of  n.  of  Merrick..  6 
36  ft.  e.  of  w.   of  Grand  River  to  25  ft.  s.  of  n.  of  Mil- 
waukee     6 

crossing  N.  Boulevard 8 

Summit  ave.,  River  st.  to  Port 6 

Superior  st.,  crossing   Brush 4 

3  ft.  e.  of  e.  of  Brush  to  220  ft.   w.  of   Bcaubien 6 

••                 220  ft.  w.  of  to  Beaublen 4 

Beaubien  to  Russell 6 

Riopelle  to  Dequindre 4 

Dequindre  to  St.  Aubin 6 

crossing  e.   side  of  St.  Aubin    4 
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*•  St.  Aubin  to  w.  line  of  Dubois    3 

*'  w.  to  e.  line  of  Dubois 6 

"  e.  line  of  Dubois  to  w.  line  of  Chene 3 

"  crossing  Chene 4 

e.  line  of  to  343  ft.  e.  of  Chene    3 

343  ft.  e.  of  Chene  to  Mitchell   4 

McDougall   to    Gratiot 4 

Swain  ave.,  40  ft.  s.  of  Wabash  R.   R.  to  Fort 6 

Sycamore  St.,  Wabash    to   Harrison 4 

"  National   to   alley  w.    of  Trumbull    4 

123  ft.  w.  of  to  Grand  River  6 

Sylvan  st..  Vinewood  to  66  ft.  e.  of  same    4 

65  ft.  e.  of  Vinewood  to  105   ft.    w.    of  Twenty-seventh..  6 

105  ft.  w.  of  to  Twenty-seventh    4 

Sylvester  st.,  Gratiot  to  Mt.    Elliott 4 

Beaufait   to  23   ft.    e.   of  w.   of  Concord 4 

23  ft.  e.  of  w.  Concord  to  32  ft.   p.   of  w.  of  same 6 

Taylor  avo.,  2  ft.  w.  of  e.  of  Hamilton  Boulevard   to   16-in.    main   in 

Woodward  6 

Tenth  st.,  I^ver  st.  to  Abbott 8 

Abbott  to  Michigan 24  ' 

Theodore  st.,  John  R.  to  w.  line  of  Riopelle     4 

"  w.  to  e.  line  of  Riopelle 6 

e.  line  of  Riopelle  to  106  ft.   e.   of  same 4 

268   ft.    w.    of    St.    Aubin  to  w.  line  of  Dubois 4 

"  crossing    Dubois 6 

.  o.  line  of  Dubois  to  Grandy   4 

11  ft.  e.  of  w.  of  Jos.  Campau    to    27    ft.    w.    of    e.    of 

McDougall    6 

'•  crossing  Collins 6 

*'  crossing   Moran    w.    side 6 

•'  e.  from  Moran  375  ft 4 

"  crossing  Mt.   Elliott  main  to   main 6 

15  ft.  w.  of  e.  of  Mt.  Elliott  to  w.  line  of  Beaufait 4 

•*  Helen  to  229  ft.  e.  of  e.  of    same 6 

"  alley  s.  of,  e.  and  w.  of  Davis  pi.   150  ft 4 

Third  st.,  Front  to  s.  line  of  River  st 6 

"  s.  line  of  River  st.  to  Lamed 8 

"  Lamed  to  alley  n.  of 6 

*•  Lamed  to  Fort  st 24 

Abbott  to  High 6 

"  alley  e.  of,  alley  n.  of.  Michigan   to  Lewis 4 
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Third  ave..  Grand  River  to  Bagg 8 

Ba«igr  to  Pitcher 6 

"  48  ft.  n.  of  s.  of  Pitcher  to  21  ft.  s.  of  n.  of  Selden 10 

*•  SQL  ft.  s.  of  n.  of  Selden  to  s.  line  of  Calumet 6 

'*  s.  to  n.  line  of  Calumet 8 

"  n.    line    of    Calumet    to    n.    line   of   Holden 6 

"  crossingr  Baltimore 6 

"  s.   line  of  Bethune  to  1  ft  s.  of  n.  of  same 6 

••  crossingr    Blaine 6 

Calumet  to  Canfleld 30 

"  alley  e.  of  Henry  to  Brainard    4 

Thirteenth  St.,  River  st.  to  Fort 4 

Fort  to  Howard 6 

•'  alley  s.  of  Porter  to  Porter    4 

**  •        Porter  to  Ash 6 

*•  crossing  Myrtle 6 

"  Magnolia  to  n.  line  of  Grand    River 6 

n.  line  of  Grand  River  to  15  ft.  n.  of  Canfleld 4 

15  ft.   n.   of  Canfleld  to  Hancock   6 

Hancock  to  150  ft.  n.  of • 4 

160  ft.  n.   of  Hancock  to  20  ft.  n.  of  s.  of  Kirby 6 

"  26  ft.  n.  of  s.  of  Harper  to  210  ft.  n.  of  n.  of  same 6 

"  alley  w.  of,  Bagg  to  Myrtle    6 

Thirtieth  St.,  30  ft.  s.  of  Jackson  to  Buchanan    6 

"  Devereaux  to  153  ft.  s.  of  Warren 6 

Thirty-flrst  St.,  Michigan    to    260    ft.    s.  of  Warren 6 

150  ft.  s.  of  to  Norton 6 

Thirty-second  St.,  Michigan  to  15  ft.   s.  of  Buchanan 4 

••  16  ft.  s.  of  to  85  ft.  n.  of  Buchanan 6 

86  ft.  n.  of  to  385  ft.   n.   of  Buchanan 8 

"  386  ft.  n.  of  Buchanan  to  82  ft.  n.  of  Horatio 6 

Thirty-third  St.,  Michigan  to  Horatio 6 

Thirty-fourth  st. ,  Michigan  to  136  ft.  n.   of  Jackson 8 

"  136  ft.  n.  of  Jackson  to  64  ft.   s.    of  Buchanan 6 

••  64  ft.  s.  of  to  132  ft.  n.  of  Buchanan 8 

"  132  ft.  n.  of  Buchanan  to  126  ft.  n.  of  Rich 6 

Thirty-flif  th  st. ,  Michigan   to   n.    line   of   Buchanan 6 

"  n.  line  of  Buchanan  to  277  ft.   n.   of  n.   of  Rich 8 

Thompson  ct.,  n.  of  Forest  116  ft 4 

Tillman  ave.,  Michigan  to  300  ft.  n.   of  M^-rick 6 

*•  Hudson  to  McGraw 6 

Toledo  ave.,  Livemois  to  McKinstry 6 

McKinstry  to  360  ft.  e.  of  Scotten   4 

360  ft.  e.  of  Scotten  to  Vinewood    6 

"  w.  line  of  W.  Boulevard  to  Twenty-flfth  6 

Tonti  St.,  Van  Dyke  to  Maxwell 6 

Torrey  St.,  Twenty-eighth  to  Lovett 4 

crossing  w.  side  of  Scotten 4 

Townsend  ave.,  Jefferson  to  36  ft.  n.  of  s.  of  Waterloo 6 

"  n.  from  Mack  208  ft 6 

208  ft.  n.  of  Mack  to  s.   line  of  Gratiot 4 

*•  s.  line  of,  to  8-in.  main  in  Gratiot 8 

"  8-in.  main  In  Gratiot  to  n.   line  of  Palmer 6 

Trombly  ave.,  Oakland  to  Hastings , 6 

"  Crystal  to  Russell 4 

'•  Russell   to   20  ft.    e.    of  w.    of   Dubois 8 

183  ft.   w.  of  to  Chene 6 
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Trombly  ave.,  Chene  to  w.  line  of  Collins   •. 4 

••                    crossing:  Collins $ 

e.   line  of  Collins  to  72  ft.  e.  of  EUery 4 

"                     72  ft.  e.   of   Ellery  to  e.  line  of  Mt.   Elliott 6 

Trowbridge  ave. ,  16-in.    main   to   e.    line  of  Woodward :  6 

*•                         e.  line  of  to  511  ft.  e.  of  Woodward 4 

Trumbull  ave.,  a  ft.  s.  of  n.  of  Fort  to  9  ft.  n.   of  s.  of  alley  s.  of 

Abbott   8 

"  9  ft.  n.  of  s.  of  alley  s.  of,   Abbott  to  24-ln.   main  in 

Abbott  10 

"                      Abbott  24-in.  main  to  8-in.   main   in  Michigan 8 

Michigan  to  Plum 6 

"                      Grand  River  to  alley  n.    of. 6 

"                      Calumet  to  Forest 8 

Forest  to  497  ft.  n.  of  G.    T.    R.    R 6 

••                       497  ft  n.  of  G.  T.  R.  R.  to  50  ft.  n.  of  Piquette 8 

50  ft.  n.  of  Piquette  to  Holden 6 

alley  w.  of,  32  ft.  s.   of  n.  of  Cherry  to  20  ft.  s.  of  n. 

of   same 6 

alley  w.  of,  20  ft.  s.  of  n.  of  Cherry  to  Pine 3 

alley    w.    of,    Pine    to  Myrtle    4 

alley  w.  of,  alley  n.  of  Grand  River  to  Calumet 6- 

alley  e.  of,  Plum  to  Sycamore    6 

Tuscola  St.,  Fourth  to  Third 6 

"                alley  s.  of,  Greenwood  to  alley  w.  of  Fourth 4 

Tuxedo   ave.    (Highland   Park),   13  ft.  w.   of  e.   of   Hamilton  Boule- 
vard to  16  ft.  w.   of  e.   of  VV^oodward 6 

Twelfth  St.,  468  ft.  s.  of  to  River  st 4 

17  ft.  s.  of  n.  of  River  st.  to  31  ft.  s.  of  n.  of  I>afayette,  8 

26  ft.  s.  of  n.  of  Howard  to  25  ft.  s.  of  n.  of  Baker 8 

Baker  to  Calumet 6 

Calumet   to    s.    line   of   N.    Boulevard 8 

s.  line  of,  to  16  ft.  s.  of  n.    line   of.  N.    Boulevard 10 

alley  w.  of,  from  121  ft.  s.  of   to  Porter 4 

private  alley  e.  of,  from  12-in.   main  in  Porter  to  alley 

n.    of 4 

Twentieth  St.,  Fort  to  Michigan 6 

Twenty-first  St.,  Fort  to   Standish 4 

ciossing  Porter  s.   to  n.   line 6 

alley  w.  of,  Brevoort  to  Webster 4 

Twenty-second  st..  Fort  to  Dalzelle $ 

Twenty-third  St.,  Fort  to  Magrnolia $ 

Magnolia  to  35  ft.   s.  of  Linden 8 

35  ft.   s.  of  Linden  to  100  ft.  ri.  of  Poplar 4 

100  ft.  n.  of  Poplar  to    Kirby    ...;..  6 

Kirby   to   s.    line  of  Hudson    4 

s.   line  to  n.  line  of  Hudson    6 

•*                          n.    line  of  Hudson  to  s.  line  of  McGraw 4 

*'                          8.  line  of  McGraw  to  Ivy   pi 6 

Twenty-fourth  st..  River  st.   to   Fort , 4 

Fort   to  Baker 6 

Baker   st.   to   s.   line  of  Michigan 8 

s.  line  of  to  52  ft.  n.   of  Michigan 16 

52  ft.   n.    of   to   138  ft.    n.    of   Michigan 18 

138  ft.  n.  of  to  192  ft.   n.   of  Michigan 20 

192  ft.  n.  of  Michigan  to  Butternut 24 

Butternut   to    Buchanan    10 
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Twenty-fourth  st.,  Buchanan  to  n.  line  of  McGraw 8 

••                          n.  line  of  McGraw  to  Chope  pi 6 

•    ,  Twenty-fifth  St.,  Howard  to  Baker 4 

"                        Baker  to  Toledo 6 

'                         "                         E.  St.  to  Michigan 4 

Michigan  to  Hancock 6 

crossing  Warren 6 

190  ft.  s.  of  s.  of  Merrick  to  30  ft.  n.  of  s.  of  same,  6 

"                          125  ft.  s.  of  Hudson  to  n.    line   of  McGraw 6 

..  \                Twenty-sixth  St.,  213  ft.  s.  of  E.  St.  to  146  ft.  s.  of  Hancock 6 

146  ft.  s.  of  to  421  ft.   n.    of  Hancock 8 

421  ft.  n.  of  Hancock  to  McGraw ,6 

24.  ft.  n.  of  s.  of  Brown   pi.    to   36    ft.    n.    of   s.    of 

Grand   River 6 

Jwenty-seventh  st. ,  Myrtle   to   s.   line  of  Buchanan  6 

crossing   Buchanan   8 

n.   line  of  Buchanan  to  32  ft.  n.  of  s.  of  McGraw,  6 

Twenty-eighth  St.,  Michigan  to  125  ft.  n.  of  Rich 6 

Twenty-ninth  St.,  565  ft.  s.  of  Michigan  to   Buchanan    6 

Union  St.,  Fifth  to  Fourth 3 

Uthes  St.,  McKinstry  to  Clark 4 

Van  Dyke  ave.,  Jefferson  to  150  ft.  n.  of  Waterloo   8 

"                        276  ft.  s.  of  n.  line  of  to   n.   line  of  Worcester 8 

"                        n.  line  of  Worcester  to  Mack    6 

Mack  to  n.  line  of  Gratiot    8 

Gratiot    to    Harper 6 

•*                        Jefferson    connecting:   with  42-in.  main  23  ft 10 

Vincennes  St.,  McClellan  to  172  ft.   e.   of  e.  of  same 6 

Vine  St.,  crossing  e.  side  of  Fifth 4 

Fifth   to   Fourth 3 

Vinewood  ave.,  Fort  to  Buchanan 24 

*•                       Buchanan  to  Merrick 10 

"                      Merrick  to  Grand  River    8 

Fort  to  430  ft.  n.   of  Toledo    6 

F.  St.  to  Buchanan 6 

crossing  Vinewood  s.  of  M.  C.  R.  R.  between  mains 

22   ft.    6 

Virginia  ave.  (both  sides),  Hamilton  Boulevard  to  v.^  line  of  Wood- 
ward     4 

"                  5  ft.  e.  of  w.  line  of  to  16-in.   main  in  Woodward 6 

Visger  St.,  Twenty-eighth  to  Lovett 6 

crossing  e.   side   of  Scotten 6 

La  Salle  to  Vinewood 6 

Wabash  ave.,  n.  line  of  M.  C.  R.  R.  to  n.  line  of  Ottawa 6 

"                    n.  line  of  Ottawa  to  s.  line  of  Buchanan 4 

"                    s.  line  of  Buchanan  to  s.  line   of   Grand   River 8 

crossing  Grand  River 6 

n.  line  of  Grand  River  to  18  ft.   s.   of  s.   line  of  L.   S. 

&  M.  S.  R.  R 8 

18  ft.  s.  of  s.  of  L.   S.  &  M.    S.   R.   R.    to  186  ft.    n.    of 

Piquette   6 

crossing  N.  Boulevard 6 

Walbridge  st.,  Baldwin  to  Van  Dyke 6 

Walker  st.,  Atwater  to  Jefferson 4 

Walnut  St.,  325  ft.  w.  of  to  Van  Dyke 6 

Warren  ave.,  w.   line  of  Scotten  to  Grand  River   6 

Sixteenth   to   Fourteenth 4 
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Warren  ave..  35  ft.  e.  of  w.  of  Fourteenth  to  7  ft.  (».  of  e.  of  alley  e. 

of  same 6 

7  ft.  e.  of  e.  of  alley  e.  of  Fourteenth   to  Avery 4 

(n.  side)  195  ft.  w.  of  to  Twelfth   4 

Trumbull  to  106  ft.  w.  of  Seventh   6 

106  ft.  w.  of  Seventh  to  Grf»enwood    4 

Greenwood  to  Third $ 

Third  to  Cass g 

6  ft.  e.  of  w.  of  Cass  to  105  ft.   e.   of  Riopelle 4 

Warren  ct.  to  w.  line  of  Dubois    4 

crossingr  Dubois  56  ft 6 
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"  e.  line  of  Dubois  to  e.  line  of  Grandy 4 

*•  12   ft.    e.   of  w.   of  to  10  ft.  w.  of  e.  of  Jos.  Campau..    6 

'•  crossing:  Collins 6 

••  w.  line  of  Moran  to  63  ft.  e.  of  Dettloff  ct 6 

2  ft.  e.  of  w.  of  Mt.  Elliott  to  178  ft.  o.  of  e.  of  same..    6 

Helen  to  228  ft.  e.  of  same    4 

alley   s.    of,   10  ft.   c.    of  w.  nf  Warren  ct.  to  6  ft.  e.  of 

w.  of  alley  w.  of  St.  Aubin    4 

Warren  ct.,  6  ft.  n.  of  s.  of  alley  n.  of  Hancock  to  56  ft.  n.  of  War- 
ren        4 

Warsaw  pi.,  17  ft.  e.  of  Dequindre  to  St.   Aubin 6 

Washington  ave.,  Michigan    to    State 30 

Michigan  to  Park 10 

alley  w.  of,  from  alley  s.   of  State  to  alley  s.   of 

Bagley   4 

'•  alley  e.  of,  from  alley  s.   of  State  to  alley  w.   of 

Woodward    4 

Waterloo  St.,  Dequindre    to   Jos.    Campau    4 

Jos.  Campau  to  Burlage  pi $ 

Burlage  to  Mt.  Elliott g 

Mt.  Elliott  to  56  ft.  e.  of  Beaufait  4 

56  ft.  e.  of  Beaufait  to  Bellevue    6 

Field  to  Sheridan ^ 

Townsend  to  Baldwin 6 

Watson  St.,  Woodward   to   Brush 4 

Brush  to  Reservoir 24. 

Dequindre  to  Chene 4 

Wayne  St.,  173  ft.  s.  of  to  Woodbridge 4 

••  Woodbridge   to   Michigan g 

Webster  pi..  Twenty-second  to  alley  e.    of   same 6 

•*  Nineteenth  to  alley  w.  of  Eighteenth    4 

Webb   ave.,  e.  line  of  Hamilton  Boulevard  to  w.  line  of  Woodward.    4 

•*  w.    line   of   Woodward    to  16-in.   main e 

Welch  ave.,  Plumer  to  s.  line  of  M.  C.  R.  R 6 

211   ft.   s.    of  to   309   ft.    n.  of  Stark   6 

•«  s.    line  of  IngersoU   to   n.  line  of  city  limits 6 

Wesson  ave.,  Toledo  to  Leavitt e 

**  M.   C.  R.  R.  to  260  ft,  n.   of  Herbert 6 

W.  Boulevard  (both  sides),  Fort  to  Shady  lane  4 

••  (west    driveway),    Shady  lane   to  Baker a 

(w.  side),  18  ft.  s.   of  n.  of  Shady  lane  to  33  ft.  s.  of 

n.  of  Baker 4 

(w.  side),  n.  line  of  Dix  to  n.  line  of  Toledo 4 

(w.  side),  E.  st.  to  444  ft.   s.   of  Michigan 6 

(w.   side)  444  ft.   s.   of  to  s.   line  of  Michigan 4 

(w.  side),  s.  line  of  Michigan    to    Myrtle 6 
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W.  Boulevard  (e.  side)  19  ft.  s.  of  n.  of  Shady  lane  to  196  ft.   n.   of 

Toledo   6 

West  End  ave.  (w.  of  city  limits),  24  ft.  n.  of  s.  of  River  road  to  172 

ft.    n.    of    n.    of  Frederick  876  ft 4 

Western  Hay  Market,  171  ft.   w.  of  to  Trumbull    3 

Westminster  ave.,  16-in.  main  to  1,222  ft.  e.  of  Woodward 6 

Whipple  St.,  Baldwin  to  Van  Dyke 4 

Whiting  ave.,  Jos.  Campau  to  1,880  ft.  e.  of  same 4 

WIdman  pi.,  Harper  to  Milwaukee 6 

Wight  St.,  Chene   to  McDougall 4 

McDougall  to  w.  line  of  Mt.  Elliott  10 

w.    line  of  Mt.   Elliott   to  110   ft.    e.    of    Meldrum 6 

alley  s.  of,  from  McDougall  to  230  ft.  e.  of  same 4 

Wilcox  St.,  Woodward  to  Miami 12 

Wilkins  St.,   Brush  to  Russell 4 

158  ft.   w.   of   RIopelle   to  Orleans    4 

"                Orleans  to   30-in.   main   In  Chene    8 

Willard  st..  Van  Dyke  to  255  ft.  e.  of  same    4 

Williams   ave.,  Michigan  to  Hancock 6 

••                      crossing  Warren % 6 

"                      Merrick  to  McGraw 6 

Willis  ave.,  crossing  e.  side  of  Twelfth 4 

e.  line  of  Twelfth  to  Avery 6 

Eighth   to  Sixth. 4 

*'               Greenwood  to  Fourth 4 

"               Fourth  to  Woodward 6 

"               Woodward  to  Beaublen 4 

"               Beaublen  to   St.   Antoine 3 

St.  Antoine  to  Hastings 6 

Hastings  to  356  ft.  e.  of  same    4 

356  ft.  e.  of  Hastings  to  Rivard    3 

Rivard   to   Russell 6 

Russell  to  e.  line  of  Chene 4 

"               e.  line  of  Chene  to  Qrandy 3 

"               Jos.  Campau  to  Collins , 6 

Collins  to  162  ft.  e.  of  same 4 

"               162  ft.  e.  of  Collins  to  Moran  St.   main ^ .^ 6. 

from  main  In  Moran  to  alley  w.  of  Mt.  "EJlllott..* 4 

alley   s.    of,   from  20  ft.   n.   of  s.    of  Willis   to   alley  w. 

of  Avery    4 

Winder  St.,  Woodward   to   w.   line   of  Beaublen  4 

crossing  Beaublen 6 

"  e.  line  of  Beaublen  to  30  ft.  w.  of  e.  of  Hastings 4 

30  ft.  w.  of  e.  of  Hastings  to  w.   line  of  Rivard 6 

"                w.  line  of  Rivard  to  Orleans    4 

Wing  pi.,  Nineteenth  to  alley  w.  of  Eighteenth    4 

Wlnslow  ave..  Grand  River  to  85  ft.  n.  of  same 4 

85  ft.  n.  of  Grand  River  to   McGraw a 

Winter  st.,  Dequlndre  to  431  ft.  e.  of  same  4 

Wltherell  st\,  Woodward  to  Miami 16 

Woodward    to    Miami 6 

Miami  to  Adams 4 

Adams   to  alley  s.    of  Elizabeth    3 

alley  s.    of  Elizabeth   to  Columbia    6 

Wolff  St..  Scotten  to  357  ft.  e.  of  same ' 4 

Woodbridge  st.,  Second  to   First 6 

First    to    Grlswold ,4 

Grlswold  to  24  ft.  e.  of  w.  of  Woodward 6 
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Woodbridge  St.,  24  ft.  e.  of  w.  of  Woodward  to  6  ft.  e.   of  e.  line  of 

St.    Antoine 8 

6  ft.  e.  of  e.  line  of  St.  Antoine  to  Dubois 6 

300  ft.  w.  of  to  Jos.  Campau    6 

"  Jos.   Campau  to  400  ft.  e.  of  same 4 

400  ft.   e.   of  Jos.  Campau   to   McDougall 6 

325  ft.  w.  of  to  Leib 4 

"  alley   s.    of.   Bates   to  Randolph    4 

"     ■  alleys,  of,  Brush  to  210  ft.  e.  of  Beaubien 4 

"  alley  s.  of,  McDougall  to  Walker  4 

Woodland  ave.,  16-in.    main  to   e.   line  of   Woodward    6 

e.  line  to  780  ft.  e.  of  Woodward    4 

Woodward  ave.,  (e.   side)   246   ft.    s.   of  to   Atwater 3 

(e.  side),  27  ft.  s.  of  n.    of   Erskine    to   25    ft.    n.    of 

s.    of   Stimson 16 

(e.  side)  Milwaukee  to  102  ft.   s.   of   N.    Boulevard,    6 

(e.  side)  102  ft.  s.  of  to  N.  Boulevard 4 

'•  (e.    side)    crossing   s.  side  of  Melbourne 6 

(e.  side)  crossing  Chicago  Boulevard    6 

"  (e.   side)   crossiilg  Boston   Boulevard    6 

"  (w.    side)    from   171   ft.    s.   of   to  Atwater 4 

••  (w.   side)  crossing  Virginia    ave 6 

"  (w.  side)  crossing  Shakespeare   Boulevard 6 

"  (w.  side)  crossing  Schiller   Boulevard    6 

"  Atwater  to  Jefterson 16 

"  Jefterson   to    Soldiers'    Monument    24 

Bagg  to  Edmund 24 

*'  Atwater  to  Adams 8 

"  Adams  to  Baltimore 10 

"  Baltimore  to  Clay 8 

"  N.   Boulevard   to  Woodland    16 

Woodland   to  15   ft.    n.   of  city  limits 12 

High   to  200  ft.  .n.   of  Canfield    4 

(Highland  Park)  15  ft.    n.    of   city   limits   to   45   ft. 

n.  of  same 6 

(Highland   Park)  45  ft.  n.  of  city  limits  to  14  ft.  s. 

,  of  n.  of  Monterey 16 

**  (Highland  Park)  14  ft.  s.   of  n.   of  Monterey  to  n. 

line   of   Gerald 12 

(Highland  Park)  n.  line    of    (Jerald    to    n.    line    of 

Moss   10 

*•                         alley  e.  of,  alley  s.  of  Atwater   to    alley   s.    of   Jef- 
ferson        4 

alley  e.  of,  alley  s.  oJ  learned  to  alley  s.  of  Cadil- 
lac Square  4 

*'  alley  e.   of  alley  s.   of  to  Gratiot 6 

alley  e.  of  Gratiot  to  12  ft.   s.  of  n.   of  John  R....    8 
^'  alley  e.  of,  12  ft.  s.  o     n.    of  John   R.   to   172  ft.    s. 

of  Witherell  6 

**  alley  e.  of  (private  al  ey)   80  ft.   s.   of  to  "Witherell 

97   ft 3 

"                         alley  e.  of,  alley  s.  of  Elizabeth  to  s.  line  of  Eliza- 
beth        3 

"  alley  e.   of,   crossing  s.   side  of  Elizabeth 4 

"  alley  e.  of,  Elizabeth  to   Columbia   6 

**  alley  e.  of,  Columbia  to  Montcalm  4 

"*  alley  w.   of,    Atwater  to  alley  s.  of  Jefferson 4 
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Woodward  ave.,  alley  w.  of,  alley  s.  of  Lamed  to  alley  s.  of  Fort,  8 

alley  w.  of,  alley  s.  of  State  to  Clifford 8 

alley  w.   of,   crossing  n.    side   of    Clifford 6 

alley  w.  of,  n.  line  of  Clifford  to  alley  s.  of  Park..  4 

alley  w.   of,   Montcalm   to   High 3 

Woodward  ave^.  terrace,  Woodward  tow.    line  of  John  R 4 

Wreford  pi.,  crossing  w.   side  of  Vinewood    6 

"                crossing  Hubbard  Boulevard  6 

Wreford  ave..  Grand  River  to  Eighteenth    4 

Zender  pi.,  Ellery  to  288  ft.  e.  of  same 6 

288  ft.  e.  of  Ellery  to  Mt.  Elliott   4 

Respectfully  submitted, 

HENRY  BRIDGE, 

Supt.   of  Extension. 
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DETROIT    WATER    WORKS. 


METER    RATES. 

First  3,000  Cable  feet,  eacli  montli,  each  100  gallons %ota.  cent. 

All  over,  each  100  gallons ^  of  a  cent. 

Mlnlmnm  rate,  per  annum $g  OO 


ASSESSMENT    RATES. 
From  July  1st,  1886. 

PER  ANNUM 

For  Family,  household  purposes ^ $5  00 

Green  Houses.— Special  rates. 

Private  Stables,  for  each  horse 2  00 

lilTery  Stables,      "       "       "    2  OO 

Dray  and  Team  Horses,  each 100 

Co^v^s,  each 1  00 

Stores  and  Offices $2  00  to  20  00 

Bakeries,  average  daily  use,  for  each  barrel  of  flour 8  50 

Saloons,  Groceries  and  Provision  Stores,  from $3  00  to  100  00 

Bar,  withfaucet,  from 8  00  to  50  00 

Flsli  Houses 10  00  to  100  00 

Slanebter  Houses.— Special  rates. 

Hotels  and  Taverns,  in  addition  to  family  rate,  each  room 1  00 

Boardlne  Scbools,  each  room 1  00 

Public  Schools,  from $5  00  to  50  00 

Bulldlne  Purposes,  each  1  M  brick 6 

"                   "              "     100  yards  plastering 10 

"                   '♦              "     perch  stone 1^ 

Printing  Offices,  Special  rates. 

Butcber  Stalls,  each  not  less  than 8  00 

WorlLsliops,  for  10  persons  or  under 8  00 

"              for  each  additional  10  persons 100 

Estimated  quantities  of  water  each  100  gallons 2 

Boardlne  Houses,  in  addition  to  family  rate,  each  boarder 1  00 


FIXTURES. 

Bath  Tubs,  for  families,  1st* tub,  $2.00;  each  additional $1  00 

Bath  Tubs,  public,  each  tub 5  00 

Water-closets,  for  a  family,  Ist  closet,  $3.00;   each  additional,  $2  00, 

$3  00  to    15  00 
Water-closets,  for  Hotels,  Stores,  Factories,  etc.,  for  10  per- 
sons, $5.00;  each  additional  person 25 

Bod  Water-closets,  not  less  than 6  00 

Urinals,  not  less  than 2  OO 

Wash-Hand  Basins,  forfamily $1  00  to     3  00 

••  *•  "  for  other  purposes,  each  person 25 

Permanent  Wash  Tubs 2  00 

Hose,  for  street  and  lawn  sprinkling no  charge. 

"       for  other  purposes,  minimum  charge 3  00 

Fountains $5  00  to    20  00 

Street  Sprinklers,  each  wagon 200  00 

Where  there  is  a  waste  of  water  a  proper  increase  of  rates  will  be  made. 
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REPORT 


OF  THE 


Board  of  Water  Commissioners 


OF  THE 


CITY  OF  DETROIT. 


Water  Commissioners'  Ofpicb. 

Detroit,  January  19,  1892. 

To  the  Common  Council  of  the  City  of  Detroit : 

The  Board  of  Water  Commissioners  respectfully  submits  its 
annual  report  for  the  year  ending  December  31,  1891. 

A  detailed  statement  has  already  been  presented  by  the  Sec- 
retary to  your  honorable  body,  showing  the  entire  expenditures 
of  the  Board  during  the  year.  This  statement  gives  the  num- 
ber of  the  voucher  upon  which  the  payment  is  made,  the  name 
or  names  of  those  to  whom  it  is  paid,  the  service  or  material 
paid  for,  and  the  payment  itself. 

The  bonded  indebtedness  of  the  Board  is  $1,229,000,  upon 
which  is  an  annual  interest  of  $76,610. 

One  hundred  and  forty-six  thousand  dollars  of  these  bonds 
will  fall  due  August  1,  1893,  and  there  will  be  in  the  sinking 
fund  at  that  time  about  $75,000,  the  accumulated  surplus  from 
the  general  tax  levy,  to  assist  in  their  redemption,  leaving  only 
$71,000  to  be  taken  from  the  general  fund. 

The  total  expenditures  of  the  Board  were  $508,255.20,  and 
the  receipts  were  $492,457.45,  an  excess  of  the  former  over  the 
latter  of  $15,797.75. 
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During  the  last  two  years  the  Board  have  been  called  upon 
to  expend  a  much  larger  sum  than  is  usual  in  the  extension  of 
its  pipeage  system. 

In  1890,  the  Board,  as  already  reported,  laid  a  considerable 
amount  of  its  larger  sized  supply  mains  throughout  the  central 
and  business  portions  of  the  city. 

During  the  past  year,  the  large  annex  to  the  city  caused  the 
laying  of  pipe  through  much  of  this  new  territory,  the  laying 
of  a  large  supply  main  up  Collins  from  Fremont  street  to  the 
Boulevard,  thence  west  to  Grand  River  avenue ;  also  a  large 
main  out  Woodward  to  the  new  city  limits.  The  expense  for 
iron  pipe  alone  the  last  two  years  was  $538,270.43. 

The  expense  during  the  ensuing  year  in  this  direction  will 
by  no  means  be  as  great.  The  total  amount  of  pipe  laid  dur- 
ing the  year  was  over  43  miles,  double  that  of  any  previous 
year,  excepting  that  of  1890,  when  it  was  over  25  miles. 

During  the  year  the  Board  determined  to  discontinue  the 
use  of  the  settling  basin  at  the  pumping  works,  long  enough  at 
least  to  pump  the  water  therefrom  and  inspect  its  condition. 

As  soon  as  the  water  was  drawn  out,  the  entire  Board  visited 
the  works  and  carefully  inspected  the  basin,  and  the  character 
and  quantity  of  the  deposits  that  had  accumulated  therein. 

Much  to  the  surprise  of  the  Board  there  was  nothing  there 
of  an  offensive  nature,  or  that  indicated  any  appreciable  accumu- 
lation of  organic  matter. 

It  had  served,  however,  a  valuable  purpose  in  causing  the 
precipitation  of  earth  or  sand,  of  which  there  was  an  accumu- 
lation of  about  one  and  one-half  feet,  since  its  construction 
fifteen  years  ago. 

It  also  causes  the  precipitation  of  grass  or  weeds  that  is 
carried  along  in  the  water,  and  which  during  the  year  is  con- 
stantly being  raked  up  and  carried  away  by  men  employed  for 
that  purpose. 

The  water  was  ordered  to  be  let  into  the  basin  again  and 
the  Superintendent  of  Construction  instructed  to  submit  to  the 
Boardy  at  some  future  day,  some  simple  and  practicable  plan 
for  a  permanent  renewal  of  the  west  wall  of  the  basin  and  the- 
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dock  along  the  same,  which  is  now  in  a  very  dilapidated  con- 
dition. 

Daring  the  past  year  the  Board  has  had,  what  is  called  "In- 
let pipe  No.  1,"  taken  up,  relaid,  and  extended  600  feet  further 
into  the  river.  A  conduit  of  brick,  200  feet  in  length,  was 
built  from  the  basin  to  connect  with  this  inlet  pipe. 

The  cost  of  the  former  work  was  $11,020.47,  and  that  of  the 
latter  $9,524.39. 

During  the  past  year  the  Board  deemed  it  advisable,  think- 
ing it  could  reduce  its  income  to  that  extent,  to  remove  the 
assessments  on  hose  used  for  street  and  lawn  sprinkling.  The 
total  assessments  on  hose,  then  upon  the  books,  amounted  to 
$20,000. 

The  result  was  that  a  great  many  purchased  and  used  hose 
that  had  not  done  so  before,  and  those  who  already  had  hose 
seemed  to  use  them  more  l0,vishly  than  ever  before.  Eight 
million  gallons  of  water  was  pumped  on  an  average  each  day 
into  the  city  to  supply  this  use  alone,  some  days  or  portions  of 
days,  the  engines  were  pumping  at  the  rate  of  between  fifty  and 
sixty  million  gallons  of  water,  the  extreme  limit  of  our  capacity 
to  supply. 

The  Secretary  recommends  that  certain  restrictions  be  made 
that  will  prevent  such  extravagant  use,  and  it  may  be  advisable 
to  adopt  something  of  this  nature,  rather  than  enter  into  a  large 
expense  to  increase  our  pumping  facilities,  as  urged  by  the  En- 
gineer, simply  to  supply  this  demand  and  no  other,  as  the  total 
quantity  pumped  each  year  is  steadily  and  surely  decreasing. 

There  has  been  quite  recently  considerable  discussion  in  the 
papers  and  among  manufacturers  and  business  men,  in  regard 
to  the  water  rates  of  the  Board,  and  considerable  feeling  has 
been  displayed,  and  wrong  impressions  created  in  this  discussion. 

In  the  first  place  there  seemed  to  be  a  lamentable  ignorance 
as  to  what  the  rates  for  water  really  were,  and  some  of  our 
manufacturers  have  denounced  the  rates  as  oppressive,  and 
cited  in  proof  thereof  that  the  excessive  charges  for  water  had 
forced  them  to  go  to  considerable  expense  to  put  in  a  plant  of 
their  own  rather  than  submit  to  the  burden  imposed  upon  them.. 
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Each  of  these  cases  took  place  at  a  time  when  the  rates  of 

the  Board  were  three  times  larger  than  they  are  to-day,  and  yet 

"    no  indication  was  given  of  any  approval  or  even  knowledge  of 

such  a  large  reduction,    and   yet  which   should    have  been  a 

matter  of  common  information. 

It  was  frequently  charged  that  water  rates  were  less  in  Chi- 
cago, Toledo,  Cleveland,  Philadelphia  and  Baltimore,  when  in 
fact  every  one  of  the  foregoing  cities  charges  at  least  double 
and  some  three  and  four  times  as  much  as  the  rates  in  Detroit. 

We  instructed  our  Secretary  to  procure  the  rates  of  all  the 
prominent  cities  and  have  them  published  in  the  daily  papers, 
which  was  done,  and  which  had  the  effect  of  stopping  almost 
entirely  this  unreasonable  hue  and  cry. 

In  our  report  to  your  honorable  body,  written  two  years  ago, 
these  words  were  used :  "  The  Board  have  carefully  considered 
the  subject  of  meter  rates,  and  beinp  impressed  with  the  idea  that 
the  manufacturing  ajid  husi7iess  interests  of  the  city,  upon  which 
we  depend  largely  for  our  co^nmon  prosperity,  should  be  pro^ 
tected  and  co7iserved  as  far  as  it  was  reaso7i(ible  and  jiust,  at  a 
special  meeting  in  September  (1889)  7nade  a  reduction  of  BS^ 
per  cent,  in  its  rates.  And  we  desire  further  to  say,  that  should 
it  be  cU  any  time  in  the  future  demonstrated  to  us  that  a  further 
reduction  can  be  made,  we  will  cheerfully  and  gladly  coniply 
therewith?'* 

We  recall  these  words  simply  to  show  our  fellow  citizens 
that,  long  before  the  present  agitation  of  this  subject,  the 
Board  of  Water  Commissioners  were  giving  this  very  matter 
careful  study,  and  have  been  aiming  ever  since  to  give  to  the 
people  of  Detroit,  that  which  is  demanded  to-day,  ^*cheap  water.^^ 
And  we  have  accomplished  it  too,  to  a  certain  extent;  for  in 
les6  than  two  years  the  water  rates  have  been  reduced  to  one- 
third  of  what  they  were. 

Unjust  and  unreasonable  criticism  from  our  fellow  citizens, 
whom  we  are  serving,  with  the  only  compensation  therefor  but 
the  hope  and  the  wish  to  so  execute  the  great  trust  reposed  in 
US  as  to  best  conserve  their  true  interests,  is  certainly  not 
pleasant  nor  is  it  merited. 


fe 
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His  Honor,  the  Mayor,  in  his  annual  message  to  your  honor- 
able body,  speaks  of  the  old  fogy  ism  of  the  past  in  connection 
with  the  fact  of  the  laying  of  wooden  pipe  several  years  ago, 
and  which  your  present  Board  is  now  replacing  with  iron.  Is 
it  not  true  in  all  other  matters  as  well  as  in  this,  in  private  and 
public  life,  that  in  advancing  along  the  line  of  thought  and 
enterprise  that  the  wisdom  of  yesterday  is  the  old  fogyism  of 
to-day,  and  the  wisdom  of  to-day  will  be  the  old  fogyism  of 
to-morrow  ?  "  The  evils  that  men  do  live  after  them,  but  the 
good  is  often  inteiTed  with  their  bones."  Let  us  not  be  un- 
grateful to  the  men  who  have  passed  away,  nor  too  critical  of 
those  labors  that  were  undbubtedly  performed  with  all  the 
wisdom  of  their  time. 

His  Honor,  the  Mayor,  also  says  that  he  fears  that  the  Board 
is  erring  some  in  investing  so  much  in  meters,  and  says  that  an 
engine  of  almost- unlimited  capacity  could  be  purchased  for  the 
amount  invested  in  these  appliances. 

If  it  had  been  a  question  of  purchasing  an  engine  only,  your 
Commissioners  would  not  have  hesitated  a  moment. 

The  cost  of  a  pumping  engine  is  but  a  tithe  of  the  expendi- 
tures required  to  keep  pace  with  an  ever  increasing  consump- 
tion and  waste. 

To  illustrate  our  meaning,  your  attention  is  invited  to  the 
following  statement: 


YEAHS. 

FAMILIES  SUPPLIED. 

WATER  PUMPED. 

1.666.545,125 

4,345,743,330 

14,380,166,670 

12,057,261,236 

PER  FAMILY. 

1868 
1878 
1888 
1891 

11,554 

20,603 
36,863 
48,933 

144,239 

210,927 
390,094 
273.080 

The  first  three  lines  illustrate  how  much  more  rapidly  con- 
sumption increases  than  the  population,  when  there  is  an  unre- 
stricted use.  The  last  line  shows  what  the  meters  have  accom- 
plished, in  not  only  stopping  the  growing  percentage,  but  also 
in  largely  reducing  it.  Now  let  us  state  another  fact,  and  that 
is  that  the  cost  of  running  the  water  department  of  any  city. 
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depends  largely  upon  the  quantity  of  water  which  the  works 
are  called  upon  to  supply.  If  the  supply  can  be  reduced,  so 
can  the  cost.  If  the  cost  can  be  reduced^  so  can  the  rates  for 
water,  and  that  precisely  is  what  your  Commissioners  are  doing 
to-day. 

In  continuation  of  this  question  of  an  outlay  that  was  re- 
quired in  the  spring  of  1889,  let  us  take  a  pencil  and  put  down 
a  few  items.  It  was  estimated  at  that  time  that  the  expense 
of  another  engine,  another  large  supply  main  from  the  works 
to  the  city,  which  by  the  way  is  needed  more  than  an  engine, 
a  new  engine  house,  etc.,  would  have  cost  the  Board  $600,000. 

Now  the  interest  upon  this  amount  for  three  years  would 
have  been  a  necessary  expense,  and  at  4  per  cent,  per  annum, 
would  have  amounted  to  $72,000.  The  increased  operating 
expenses  would  have  been  at  least  $30,000  more,  making  a 
total  of  $102,000. 

Now  the  expense  actually  incurred  was  for  meters  in  1889, 
$13,644.41,  the  interest  upon  which  for  three  years  was  $1,637.32 ; 
for  meters  in  1890,  $30,601.68,  the  interest  upon  which  for  two 
years  was  $2,448.13,  and  for  meters  in  1891,  $12,413.14,  upon 
which  the  interest  for  one  year  would  have  been  $496.52.  The 
total  for  the  three  years'  operations  then  was  $4,581.97. 

We  have  given  the  entire  expense  of  this  department,  Super- 
'  intendent  and  repairs  included,  but  have  not  made  any  calcu- 
lations on  the  depreciation  of  the  values  of  the  meters,  neither 
did  we  make  any  calculations  on  the  depreciated  valuations  of 
the  construction  contemplated,  which  would  have  been  much 
more. 

Now  what  do  we  have  as  a  result  of  our  calculations  ?  An 
expense  of  $4,581.97  has  saved  an  expense  to  the  city  of  $102,- 
000,  and  which  expense  ever  increasing  and  expanding  would 
have  been  fastened  on  us  for  all  time  to  come. 

In  conclusion  we  have  to  say  that  we  do  not  ask  for  blind 
confidence,  nor  do  we  wish  to  be  blindly  and  unreasonably 
criticized,  but  we  do  ask  our  fellow  citizens  to  judge  us  by  the' 
facts,  and  that  our  efforts  to  serve  the  whole  people  irrespec- 
tive  of  class  or  calling  be  properly  appreciated. 
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It  would  not  be  proper  for  us  to  enter  into  the  discussion  as 
to  whether  the  works  should  be  self  supporting  or  not^  that  is 
a  question  to  be  decided  by  your  honorable  body,  but  that  it 
has  been  so  far,  is  a  matter  of  pride  and  approval  with  many 
of  our  citizens,  and  is  a  condition  that  every  other  city  in  the 
United  States  is  striving  to  attain. 

We  point  to  our  operating  expenses  with  a  just  pride,  inas- 
much as  it  has  no  equal,  even  among  those  cities  whose  facili- 
ties for  obtaining  water  are  as  good  as  they  are  in  Detroit. 

We  respectfully  refer  you  to  the  accompanying  reports  of 
the  Secretary  and  the  several  heads  of  departments. 

All  of  which  is  respectfully  submitted. 

HENRY  M.  DUFFIELD, 
AUGUST  GOEBEL, 
S.  G.  CASKET, 
J.  L.  HUDSON, 
FRANK  E.  KIRBY, 

Commimon€r$. 


REPORT  OF  THE  SECRETARY. 


"^qaxt  of  tje  ^eratarj. 


Dbtboit,  January  2d,  1892. 
To  the  Board  of  Water  Oommisnoners : 

Obntlbmbn: — I  have  the  honor  to  submit  the  Secretary's  re- 
port of  the  general  operations  of  the  Works  during  the  past 
year,  as  well  as  a  complete  resume  of  its  financial  transactions. 

I  have  been  impressed  with  the  desire  of  the  Board  to  render 
the  Works  as  complete  and  perfect  in  its  operations  as  possible, 
and  to  that  end  have  introduced  into  its  various  departments 
such  disciplinary  regulations  as  seemed  to  me  necessary. 

I  have  also  given  careful  heed  to  the  various  complaints  that 
have  been  made  to  me,  in  regard  to  '^  short  supplies  "  and  '^  im- 
pure water."  These  complaints  have  been  in  every  case  thor- 
oughly investigated,  and  as  a  result  I  soon  became  aware  that 
•certain  portions  of  the  city  were  supplied  with  a  much  larger 
head  than  was  necessary,  and  certain  other  portions  with  a  con- 
siderably smaller  head  than  the  mechanical  and  household  pur- 
poses, or  uses,  actually  required. 

In  order  to  arrive  at  a  correct  knowledge  of  these  heads  or 
pressures,  I  had  placed,  through  the  courtesy  of  the  Fire  De- 
partment, pressure  gauges  in  various  of  their  engine  houses, 
and  a  record  has  been  kept  ever  since  of  the  pressures  at  each 
place  every  liour  in  the  day. 

These  gauges  in  the  month  of  July,  which  was  the  first 
month  they  were  in  operation,  showed  the  following  facts: 
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LOCATION  OF 
GAUGE. 

eucvation  op 

Grade 
Above  River. 

Elevation  op 

Water 
Above  Grade. 

56.35  feet. 
62.10     '' 
51.75     " 
56.35     " 
47.15     " 
51.75     " 
43.70     " 
40.25     •' 
35.65     " 
20.12     ♦* 
32.20     " 
36.80     " 
34.50     " 

1 

'         Total 
Elevation  of 
Water. 

Scotten  and  Michigan 

Hubbard  and  Fort 

27.60  feet. 
23.80     " 
32.30     " 
27.15     " 
32.84     '* 
31.75     " 
29.36     " 
47.90     " 
51.65     " 
62.40     " 
63.75     " 
50. 
50. 

1    83.95  feet. 
85  90     " 

Baffff  and  16th 

84.05     " 

Baker  and  6th 

83.50     '* 

Bacrley  and  Clifford 

79.99     " 

Jefferson  and  Randolph 

Fort  and  Elmwood 

83.50     '* 
73.06     " 

Grand  River  and  16th 

Alexandrine  and  Cass 

Woodward  and  Milwaukee..' 
Russell  and  Ferrv 

88.15     " 
87.30     " 
82.52     " 
95.95     •* 

Russell  and  High 

86.80     ** 

Gratiot  and  Grandv 

84.50    "' 

Upon  making  a  study  of  this  table,  it  will  be  readily  seen 
that  although  the  general  elevation  of  water  throughout  the 
city  is  practically  the  same,  yet  the  "  elevation  above  the 
grade,"  or  the  second  column,  shows  a  great  disparity,  being 
all  the  wav  from  20  to  62  feet. 

An  equalization  of  the  pressures  throughout  the  city  is  the 
only  important  matter  in  this  regard,  and  it  therefore  became 
a  study  how  to  increase  the  lower  and  decrease  the  higher 
pressures.  This  could  be  partially  accomplished  by  the  partial 
closing  of  gates  in  pipes  leading  to  the  districts  where  the 
pressure  was  unnecessarily  large,  and  by  laying  a  few  lines  of 
larger  supply  mains  to  such  districts  as  had  a  very  low  pressure. 
This  has  been  done  to  a  certain  extent,  and  while  the  evil  has 
been  but  partially  cured,  yet  one  thing,  and  a  very  important 
one,  has  been  accomplished,  and  that  is,  not  a  siJigle  co^nplaint 
has  been  made  of  a  low  pressure  in  the  last  three  months, 

IMPURITIES  IN  THE  WATER. 

These  have  been  found,  upon  investigation,  to  consist  almost 
entirely  of  sand  or  earth,  and  grass,  and  would  naturally  lead 
to  the  conclusion  that  sedimentation,  or  precipitation,  is  not  ac- 
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oomplished  to  any  great  extent  by  the  use  of  the  settling  basin 
at  the  Pumping  Works.  This  conclusion  was  sustained  by  the 
condition  in  which  the  basin  was  found  on  the  6th  of  last 
November,  when  the  water  was  pumped  out  and  inspected  by 
the  Board.  Your  honorable  body  has  at  various  times  consid- 
ered the  question  of  constructing  a  new  settling  basin,  but  have 
concluded  not  to  do  so,  I  believe,  because  the  expense  would  be 
much  greater  than  any  good  to  be  attained  thereby.  The  ques- 
tion has  occurred  to  me  as  to  whether  the  water  could  not  be  more 
thoroughly  strained  before  pumping  it  into  the  city  than  is 
now  accomplished  by  the  strainer  at  the  ends  of  the  inlet  pipes^ 
and  in  the  gate  wells.  Soon  after  the  pumping  out  of  the  basin 
I  suggested  to  Supt.  Bridge  the  plan  of  extending  a  strainer 
completely  across  the  basin,  the  meshes  or  openings  to  be  so 
fine  as  to  force  the  whole  surface  of  the  strainer  to  be  in  use  to 
allow  the  necessary  quantity  of  water  to  pass.  This  would  not 
only  strain  the  water  far  more  thoroughly  than  now,  but  would 
also  accomplish  more  perfectly,  what  is  sought  for  by  the  use 
of  the  bulk  head,  spreading  the  flow  of  water  over  the  entire 
width  of  the  basin.  Mr.  Bridge  approved  of  the  idea,  and  no 
doubt  will  recommend  it  to  your  attention. 

PUMPING  WORKS. 

It  will  seen  by  the  report  of  the  Chief  Engineer  that  less 
water  was  pumped  than  in  the  year  previous,  notwithstanding 
the  rapid  growth  of  the  city.  This  indicates  something  of  that 
which  has  been  accomplished  in  still  further  reducing  the  waste, 
though  not  entirely.  The  action  of  the  Board  in  removing  the 
charge  upon  hose  used  for  street  and  lawn  sprinkling,  had  the 
effect  of  almost  if  not  quite  doubling  the  number  of  hose  in 
use,  and  also  causing  a  more  lavish  and  extravagant  use  of  the 
same.  A  comparison  between  the  quantity  pumped  in  Novem- 
ber and  December,  and  that  of  July  and  August,  will  give  some 
idea  of 'the  immense  quantity  used  for  sprinkling.  The  aver- 
age pumped  in  November  daily  was  28,755,869,  and  that  in 
December  30,113,603  ;  while  that  of  July  was  37,020,418,  and 
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that  of  August  39,141,427.  It  will  be  argued  that  the  G.  A.  R. 
National  Encampment  in  August  largely  increased  the  con- 
sumption, but  this  was  not  sufficient  to  any  more  than  possibly 
increase  the  daily  average  for  the  month  about  one  million. 
Deducting  this  and  averaging  the  two  months  we  find  that 
there  was  pumped  each  day  in  July  and  August  8,000,000 
gallons  of  water  more  than  the  average  pumped  in  Novem- 
ber and  December. 

While  it  was  a  sufficient  sacrifice  on  the  part  of  the  Board 
to  abate  the  charges  for  hose,  which  amounted  in  1890  to  $20,- 
000,  it  has  been  called  upon  to  make  that  sacrifice  greater  by 
a  recommendation  of  the  engineer  to  purchase  another  engine 
simply  to  supply  the  exorbitant  demand  in  the  summer 
months.  In  Mr.  Edwards's  report  he  urges  upon  the  Board 
the  necessity  of  having  increased  facilities  for  pumping,  not- 
withstanding the  fact  that  the  whole  quantity  that  was 
pumped  during  the  year  was  less  than  it  has  been  in  the  last 
five  years. 

The  following  statement  shows  the  amount  of  water  pumped 
during  the  last  six  years  : 

1886 10,576,571,254  gallons 

1887 13,168,859,808 

1888 14,380,166,670 

1889 12,875,334,453 

1890 12,120,944,532 

1891 12,057,261,236 


ft 
<< 


I  consider  that  the  generosity  of  the  Board  has  been  grossly 
abused,  and  I  recommend  that  some  radical  restrictions  be 
made  in  the  use  of  the  hose,  either  in  regard  to  length  of  time 
of  such  use,  or  the  time  of  day  in  which  they  will  be  permitted 
to  be  used. 

I  certainly  am  opposed  to  seeing  the  Board  drawn  into  the 
expense  of  another  engine,  and  which  means  another  house, 
engineers,  etc.,  when  it  is  a  fact  that  through  the  operations 
of  the  Board  in  stopping  the  waste,  the  work  required  at 
the  pumping  station  is  steadily  decreasing,  and  has  been  since 
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I8889  during  which  year  the  Board  pumped  over  six  million 
gallons  daily  more  than  was  pumped  last  year. 

Under  the  direction  of  the  Committee  on  Pumping  Works, 
I  prepared  the  following  rules  for  the  government  of  the  offi- 
cers and  men  employed  at  the  Works  : 

BULB   L 

The  Chief  Engineer  shall  have  charge  of  the  Engine  House, 
and  all  of  the  means  and  appliances  constructed  and  used  for 
supplying  water  to  the  city. 

BULB    n. 

The  ^rst,  Second  fkad  TTiird  Assistant  Engineers  shall  in  turn, 
eight  hours  out  of  each  twenty-four,  have  direct  charge  of  the 
engines,  boilers  and  other  means  used  in  pumping  water,  and 
the  Engineers,  firemen  and  other  employees  engaged  in  said 
work  shall  obey  the  orders  of  the  Assistant  in  charge  only. 

All  orders  or  instructions  from  the  Chief  Engineer  must  be 
given  the  men  through  the  Assistant-in-charge,  in  order  that 
^  there  may  be  no  confliction. 

TTiis  rule  not  to  apply  in  moments  of  extreme  danger  or 
peril  token  the  Chief  Migineer  is  present, 

BULB   IIL 

The  Engineers  and  Firemen  may  be  excused  from  duty  in 
the  discretion  of  the  Chief  Engineer,  but  the  Assistants  must 
in  no  case  be  absent  from  the  Engine  House  during  the  hours 
they  are  in  charge  of  the  same,  unless  it  be  on  a  matter  of 
grave  importance  to  the  Works,  or  in  case  of  sickness  to  self 
.  or  family. 

RULE   IV. 

All  the  employees  of  the  Pumping  Works  as  aforesaid,  with 
the  exception  of  the  Chief  Engineer,  shall  give  their  services 
during  the  hours  of  the  day  arranged  for  them  by  the  Chief 
Engineer.  During  the  other  hours  of  the  day,  as  long  as  they 
conduct  themselves  in  a  decent  lawful  manner,  they  are  inde- 
pendent citizens,  and  can  do  as  they  please,  and  live  where 
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they  please,  without  reference   to  the   Board   or   any   of  its 
Officers. 

RULE   V. 

The  telephone  hoy  is  employed  by  the  Board  for  the  sole 
purpose  of  minding  the  telephone^  and  such  other  duties  as 
may  he  required  of  him,  that  will  not  cause  him  to  absent  him- 
self from  the  vicinity  of  the  telephone  room.  The  Chief 
Engineer  and  the  Superintendent  of  the  grounds  will  keep 
him  apprised  of  their  locality  during  the  hours  of  the  day  as 
fully  as  possible,  in  case  they  are  called  for. 

RULE    VI. 

The  Superintendent  of  the  grounds,  as  such,  is  subject  only 
to  orders  from  the  Board,  or  their  Secretary,  as  provided  for 
in  the  Regulations  of  the  Board.  In  his  capacity  as  Assistant 
or  Clerk  to  the  Chief  Engineer,  he  will  be  subject  to  the  in- 
structions of  that  official,  and  perform  his  duties  as  such,  as  he, 
the  Chief  Engineer,  may  direct. 

RULE    VIL 

The  watches  of  the  three  Assistants  are  arranged  as  follows: 
First  Assistant,       -       from    7  A.  M.  to    3  P.  M. 
Second     "  -  "11  P.M.  "     7A.M.      • 

Third       "  -  "       3  P.  M.  "  1 1  P.  M. 

This  arrangement  must  not  be  changed  without  permission 
from  the  Office  of  the  Board. 

EXTENSION  AND  CONSTRUCTION. 

As  will  be  seen  by  the  report  of  Mr.  Bridge,  Superintendent 
of  this  department,  over  43  miles  of  iron  pipe  were  laid  during 
the  past  year. 

The  operations  of  the  Board  for  the  two  past  years  in  this 
respect,  have  been  very  extensive,  making  an  additional  pipe- 
age  of  over  68  miles.  The  cost  to  the  Board  of  the  above 
extension  was-in  1890,  $268,165.65,  and  in  1891,  $280,104.78, 
or  a  total  of  $538,270.43. 


\ 
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I  am  very  happy  to  state  that  the  extensions  required  in  the 
ensuing  year  will  by  no  means  be  so  large,  in  fact,  that  not 
over  one-half  the  amount  of  pipe  contracted  for,  for  the  year 
1891,  will  be  necessary  for  1892. 

METERS  AND  METER  RATES. 

As  will  be  seen  by  Superintendent  Putnam's  report,  about 
400  additional  meters  have  been  placed  during  the  year.  The 
work  in  this  department  has  progressed  in  a  careful,  pains- 
taking manner,  and  certainly  merits  the  full  approval  of  the 
Board.  The  introduction  of  meters  in  this  city  has  necessarily 
required  the  greatest  care  and  courtesy  on  the  part  of  the 
Superintendent  of  that  department  and  the  employees  under 
him;  .and  from  the  fact  that  but  little  indignation  or  opposi- 
tion has  been  expressed  or  felt  at  what  some  considered  an 
unnecessary  innovation,  there  can  be  no  doubt  as  to  the  good 
conduct  of  this  work. 

His  report  is  full  of  interesting  details,  and  I  respectfully 
invite  your  careful  attention  to  it. 

The  continual  good  effect  of  the  further  introduction  of 
meters  can  best  be  understood  by  a  close  inspection  of  the  ac- 
companying table. 

The  cost  of  maintenance  appears  by  this  statement  to  be 
much  less  than  the  preceding  year,  but  is  really  due,  almost 
entirely,  to  the  fact  that  I  have  eliminated  from  the  Operating 
Expenses  certain  items  that  have  hitherto  been  included  there- 
in, but  which  do  not  properly  belong  there.  Practically,  this 
expense  was  about  the  same  as  that  of  1890. 
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On  the  22d  of  December  last,  under  instruotions  from  the 
Board,  I  prepared  a  statement  for  publication  in  the  daily 
papers  of  the  city,  showing  the  cost  of  water  when  metered,  in 
a  number  of  the  larger  cities  of  the  United  States.  This  state- 
ment is  included  herewith,  and  is  based  upon  the  meter  rates 
of  the  several  cities  named,  and  which  are  on  file  in  this  office. 

Buffalo  being  the  only  city  which  has  a  meter  rate  for  manu- 
facturers less  than  that  of  Detroit,  a  comparative  statement  of 
certain  conditions  in  the  two  cities  is  also  attached.  By  an  ex- 
amination of  these  conditions,  I  think  it  is  obvious  that  the 
meter  rates  in  Detroit  of  3^  cents  per  1,000  gallons  is  much 
cheaper  than  at  3  cents  in  Buffalo;  that  is  as  far  as  the  respec- 
tive Water  Works  are  concerned.  Buffalo  has  to  maintain 
only  one-ninth  as  many  meters  as  Detroit,  and  pumps,  through 
this  one-ninth,  about  four  times  as  much  water  as  Detroit  does 
through  its  larger  number,  making  the  cost  of  maintenance  in 
Buffalo  as  compared  to  that  of  Detroit  of  one  to  thirty-six. 
Buffalo  also  secures  from  the  general  tax  levy  $25,000  more 
than  Detroit. 
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This  comparative  statement  is  made  from  the  reports  from 
both  cities  for  the  year  1890,  and  by  consulting  the  table  upon 
a  foregoing  page  it  will  be  seen  the  number  of  meters  has  in- 
creased in  Detroit  to  1,239,  and  the  rate  received  for  each  1,000 
gallons  of  metered  water  is  three  and  four-fifths  (3^)  cents, 
and  the  rate  for  each  1,000  gallons  unmetered  water  is  three 
and  one- tenth  (3|^)  cents. 

In  order  to  show  the  exact  saving  accomplished  by  the  in- 
troduction of  meters,  your  attention  is  invited  to  the  following 
tables.  The  first  table  shows  the  number  of  families  in  the 
city  in  the  different  years  as  shown,  and  the  actual  quantity  of 
water  pumped.  By  consulting  the  engineer's  table  it  will  be 
found  that  in  the  last  three  years  it  has  cost  $4.50  on  an  average 
to  pump  one  million  gallons  of  water.  In  the  second  table  is 
given  the  quantities  of  water  that  would  have  been  pumped  had 
the  uses  of  water  continued  unrestricted  as  formerly.  These 
quantities  are,  of  course,  estimated,  but  so  steadily  and  so  sys- 
tematic has  been  the  increase  in  the  amount  pumped  from  year 
to  year,  that  one  cannot  go  far  astray  in  estimating  the  quan- 
tity that  would  have  been  pumped  under  similar  circumstances. 
According  to  these  figures  the  actual  money  saved  in  pumping 
water  alone  exceeds  the  entire  expense  of  pi^rchasing  and  plac- 
ing all  the  meters  introduced  by  the  Board  by  $15,501. 

Now  the  only  fault  that  can  possibly  be  found  in  these  figures 
is  in  the  estimated  quantity  of  water  pumped  each  family,  but 
as  the  ratio  of  increase  from  1878  to  1888  was  simply  carried 
along  into  the  next  three  years,  it  does  not  seem  that  even  this 
can  be  wrong.  This  is  in  addition  to  the  enormous  amount 
saved  in  interest  as  given  in  the  Commissioner's  report. 

Now  let  us  aggregate  the  saving.  First  the  interest  on  the 
expenditure  required  to  extend  the  Works,  $72,000,  to  which 
add  the  difference  between  the  meters  and  the  cost  of  pump- 
ing as  above,  $15,501,  and  then  add  to  this  the  value  of  the 
meters  in  operation,  on  hand,  tools,  etc.,  which  amounts  to  $50,- 
187.49,  and  we  have  as  a  result  of  this  "  mistake  '*  of  the  Board, 
the  grand  total,  or  saving  of  $137,688.49  in  three  years. 


28 


FORTIETH   ANNUAL   REPORT   OF   THE 


a 

o 
u 

1-* 

00 


•*»  -AA  4a 

a  a  a 

S  S  8 

>ri  M  fc4 

«  V  « 

04  M«  O4 

CO  O  CO 


&&& 


5(Sa 


'•(i^  O  O  00  <M  "^ 
"^  tH  ^  <M  Oi  t- 
tH  <M  CO  CO  <M  <M 


10  o 

ta  CO 

CO  "^ 

CO  CO 


CO  TP 

CO  "^ 

CO  CO 

tH  CO 

CC  00 


CO 

10  o 

rr  CO 

1-*  o 


tH  'Tt<  "^  <M  <M  (M 


00 

*  o 

H  eo 


CO  CO  00  £^  CO 

SCO  10  CO  CO 

00  tH  -^  Oi 

CO  od  ^H  CO 

CO  CO  "^  '^ 


50  00  00  Oi  O  tH 

S  *>  05  95  ^  ^ 
00  00  00  00  00  00 


CO 

o 

OS 

o 

o 

c 

o 
p 


s 

» 


s 

H 

i 


i 


5  s 


I 


o 

I 


o 
<«5 


£3 
5 

n 

o 


^-1   00   rH 

"^  55  CQ 


00  o  '^ 

tH   CO   tH 


00 


8  S  S 

•  •  • 

•^  CO  CO 

10  "rfi  ^-1 

Oi  i>  »o 

CO  CO  CO 

th  01  CO 


00 


CO  CO 

"St*  t^ 

rH   05  05 

TH     00"  op 

O   '^  "^^ 

th   Oi  "^ 

•«      *«  «fc 

CO   »c  t^ 


CO   Tt< 
l>   CO 

Oi   O 


o 

CO 

o 


»C   00   Oi 


o  o 
o  o 
o  o 


00   CO 
O   CQ 


00 
00 


O    1-H 
00   00 


BOARD  OF  WATSB  COMMI88IOMEB8.  29 

PLUMBERS  AND  PLUMBING. 

Upon  the  recommendation  of  Supt.  Putnam  and  myself  a 
resolution  was  adopted,  by  your  honorable  body,  doing  away 
with  the  practice  of  requiring  a  certificate  from  an  examining 
board  before  a  license  was  granted;  also  the  issuing  of  two 
classes  of  licenses. 

We  both  believe  that  the  introduction  of  the  above  innova- 
tions has  been  productive  of  much  good,  but  that  the  reasons 
for  maintaining  them  longer  are  not  commensurate  with  the 
trouble  they  cause,  and  the  misunderstanding  arising  therefrom. 

Hereafter  licenses  will  be  issued  to  master  plumbers,  as  required 
by  your  regulations,  to  do  all  kinds  and  character  of  work,  and 
their  work  carefully  inspected,  and  every  one  held  strictly  in  ac- 
cordance with  the  requirements'  of  the  Board  as  to  material  and 
workmanship. 

FINANCIAL  STATEMENTS. 

The  receipts  during  the  year  have  been  as  follows : 

Water  Rates  AccoimT : 

Rates  paid $389,079  97 

Percentage  Account: 

From  delinquents 6,101  58 

Penalties  for  shutting  off 860  50 

Cnv  OF  Detroit  Account  : 

General  tax  levy 72,528  36 

Interest  Account  : 

Deposits  general  fund 4,234  18 

Deposits,  sinking  fund 767  07 

Real  Estate  Account  : 

Rents  for  ofllee  building 1,762  50 

Rents  for  old  pumping  works 1,500  00 

Repairino  Leaks  Account  : 

Labor 45  97 

Service  Cocks  Account  : 

Stops,  drilling  and  fines 7,507  92 

Iron  Pipe  Account  : 

Laying  pipe 8,642  68 

Material  and  labor 3,037  70 

Sale  of  dross : HO  50 

Pluhrers'  Licenses  Account  : 

Paid  for  licenses 560  00 
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Stop  Cocks  : 

Sale  of  old  material $5  75 

Pumping  Water  Account  : 

Sale  of  ashes 168  68 

Sale  of  old  material 12  89 

Overpaid  on  coal 178  95 

Office  Account  : 

Sale  of  old  material 12  90 

New  Pumping  Works  : 

Ice  privilege 100  00 

Rent  of  slip 250  00 

Total  receipts J|i4»2.467  45 


The  following  are  the  expeiidUures  of  the  Board,  arranged 
under  their  different  heads,  as  follows  : 

CONSTRUCTION. 
Iron  Pipe  Account  : 

Superintendency  and  clerks $5,383  35 

Labor 1)0, 507  35 

Iron  pipe 152,001  43 

Specials 10,001  57 

Hauling 3,152  48 

Lumber 836  68 

Coal 190  53 

Oil 29  75 

Packing. 253  39 

Office  materials 62  33 

Tools  and  repairing  of 959  99 

Lead 13,59117 

Attorney ; 150  00 

Oatmeal 5  50 

Plugs 210  79 

Repairs 649  60 

Brick 2H5  00 

Postage  and  telegraphing 7  30 

Street  car  tickets 35  00 

Freight 4  00 

Livery 90  00 

Damages,  and  costs  of  suits  for 357  96 

Wagon  and  harness  supplies  and  repairs 77  92 

Feed 624  60 

Farrier Ill  78 

Lead  pipe,  solder,  etc 575  31 

$280,104  78 
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Stop  Cocks  Account  : 

Labor $45  50 

Valves 9, 307  72 

Boxes  and  covers 8,114  95 

Materials  and  repairs 249  39 

$12;  717  66 

MsT&RS  Account  : 

Meters  and  repairs $6,511  79 

Freight  and  express 58  42 

Superintendency  and  labor 4,841  49 

Tools  and  repairing  of 117  78 

Lumber,  lead,  etc 488  97 

Cartage  and  street  car  tickets 116  45 

Special  castings  and-  fittings 271  24 

OflSce  expenses 12  00 

$12,413  14 

New  Pumping  Works  : 

Conduit  strainers $448  13 

Flag 16  88 

Signs 4  00 

Plank  Road  tickets 5  00 

House  repairs  and  materials  for 189  76 

Labor  new  conduit 5,895  40 

Materials  new  conduit 1,741  74 

Gates  new  conduit 1,687  25 

Relaying  No.  1  inlet  pipe 2,500  00 

New  lengths  inlet  pipe 4,729  40 

Repairs  of  inlet  pipe 366  07 

$17  783  63 

JIbal  Estate  Account  : 

Insurance,  office  building $290  74 

Insurance,  reservoir  buildings ...  29  50 

Architect,  office  buildings 385  85 

Plumbing 749  56 

Tile 17  50 

Mason  work 1,473  15 

New  vault 410  0.0 

Iron  work 940  20 

Carpenter  work 3,129  47 

Painting 1,096  62 

Plastering 150  87 

Fixtures 82  64 

Repairs  to  roof 66  30 

.$8,822  40 

Total  constructing  expenses $331,841  51 


89  fOBTnnrfl  AvirnAL  rspobt  of  thk 

OP£RATIKG  EXPENSES. 

PoMPDio  Watbb  Aooouitt  : 

Sngineen  and  firemen $16,911  08 

GcNd 6,908  24 

HmdHng  coal 818  76 

Kaliina  gM 27,862  90 

Ftolidi 28  60 

BefMin  and  materials  for 78188 

Gaa  attachments 630  69 

Pumping  oat  basin 792  60 

Electricli£^t plant 308  24 

LaMcatois 264  04 

SappHoB    rags,  waste,  etc 266  26 

8iq>pUes— tools,  lamps,  etc 77  20 

Freight  and  express 9  72 

Street  car  tickets 9  60 

Heater 12  00 

$68,970  80 

BsPAiBiiio-  LsAKs  Account  : 

Labor $4,727  62 

Materials,  tools  and  repairing  of 233  64 

Street  car  tickets 206  00 

Wagon  and  harness  supplies  and  repairs 296  79 

Peed 180  29 

Parrier 62  00 

Purchasing  horse 160  00 

$6,795  M 

Telsfhonb  Account  : 

Rent $847  60 

Sebyicb  Cocks  Account  : 

Clerk  and  labor $6,326  86 

Materials,  tools  and  repairs  of 108  76 

Servicecocks 2,138  80 

Wagon  and  harness  supplies  and  repairs 105  64 

Peed 79  42 

Parrier 50  00 

$8,809  47 

Pbbcentagb  Account  : 

Labor $1,456  00 

Peed 29  50 

$1,486  00 

Lf  SPBCTION  Account  : 

Labor $3,712  00 

Tools  and  repairs. 14  20 

$3,726  dO 
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Office  Account; 

Secretary,  assessors  and  clerks $16,669  20 

Printing 972  30 

Advertising  and  subscriptions 209  69 

Watchmen  and  janitor 1,192  50 

Supplies — soaps,  matches,  etc 128  75 

Supplies — office  stationery... 272  75 

Livery 60  00 

Furniture  and  fixtures 624  14             , 

Extra  services 728  05 

Fuel,  natural  gas 347  68 

Light,  electric... 102  39 

Postage 98  93 

Attorney 469  00 

Expert  examiners 40  00 

G.  A.  R.  decorations 47  50 

G.  A.  R.  plumbing 35  30 

Germicide,  rent 36  00 

Counterfeit  money 5  50 

Horse  humane  society 5  00 

Street  car  tickets 21  00 

Pressure  gauges 101  49 

$22,067  17 

Total  operating  expenses. . . . .- $95,591  64 

HTTRLBUT  FUND. 

Librarian $300  00 

Superintendent  and  labor ,. 1.499  96 

Materials,  lumber,  salt,  etc ! . . .  64  19 

•Carp  plant , 46  65 

Flowersand  pottery 63  19 

Tools  and  repairs  of . . .     57  30 

Fixtures  for  heatmg 30  47 

Garbage 5  40 

$2,067  15 

INTEREST  ACCOUNT. 

Interest  on  bonds $78,766  00 

RECAPITULATION . 

Construction $331,841  61 

Operation  expenses ;   . .     96,691  64 

Hurlbut  fund .-:....       2,067  15 

Interest 78,765  00 

Aggregate  expenditures  for  1891 $608,266  20 


■A. 
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STATEMENT. 

Cash  on  hand,  January  1,  1891 |109,833  10 

Receipts  for  the  year 492,457  45 

1602.290  W 

Expended  in  1891 $508. 255  20 

Cash  on  hand,  January  1, 1892 94,035  35 

1602,290  55- 


To  the  HoTWToble  the  Board  of  Water  Commissioners  of  tlie  City  of  Detroit  r 

Gentlemen  —  Under  instructions  from  the  Committee  on 
Ways  and  Means,  we  have  carefully  examined  the  books  and 
vouchers  of  the  Water  Works  from  January  1  to  December 
31,  1891,  and  find  them  correct. 

Cash  on  hand  in  office $4,509  2S 

Commercial  National  Bank  General  Fund 64,920  50 

Commercial  National  Bank  Sinking  Fund 24,605  62 

Total $94, 085  85 

Respectfully  submitted, 

(Signed)  DAVID  R.  PIERCE, 
JOHN  HOSMER, 

Expert  Examiners. 


The  following  table  is  the  report  of  the  assessment  made  in 
May  and  June,  for  the  fiscal  year  commencing  July  1,  1891: 

The  total  number  of  families  found  in  the  city  was  44,932^ 
or  an  increase  in  one  year  of  2,782,  which  is  an  increase  in  the 
population  of  the  city  of  14,132. 

In  the  column  showing  "  Increase  or  Decrease,"  it  is  shown 
that  the  assessments  were  $7,877  less  than  those  of  1890,  but 
in  the  next  column  it  is  shown  that  the  assessments  upon  such 
places  as  were  taken  from  the  assessment  rolls  and  metered,, 
amounted  to  $11,300.  And  when  it  is  further  considered  that' 
the  Board  abated  the  rate  on  hose,  which  on  the  rolls  of  1890> 
amounted  in  round  numbers  to  $20,000,  it  will  be  seen  that  in* 
stead  of  being  a  loss  there  is  an  actual  gain  of  $23,423. 
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The  following  table  shows  the  receipts  for  water  rates  duv 
log  the  year,  arranged  in  districts,  and  giving  the  amoantt 
collected  upon  each  annaal  assessment. 

The  next  to  the  last  column  shows  the  receipts  for  meter 
rates  for  the  months  of  October,  November  and  December 
only.  The  total  receipts  of  meter  rates  during  the  year,  were 
$46,684.08. 

Previous  to  October  1,  meter  rates  were  collected  by  the 
Assessors  and  Collecters,  each  in  his  own  district,  and  are  in- 
cluded in  the  collected  rates  as  shown. 

On  the  1st  of  October,  the  Board  created  the  office  of  Meter 
Clerk,  and  al  the  work  of  collection  and  the  keeping  of  the 
records  necessary  to  such  work,  is  now  imposed  upon  that 
official. 

The  total  receipts  are  $1,202.24  more  than  those  of  last 
year,  notwithstanding  a  reduction  in  pur  meter  rates  and  the 
hose  abatement  above  referred  to. 

This  showing  is  very  gratifying,  inasmuch  as  I  had  estim- 
ated that  the  reduction  of  the  meter  rates  alone  would  be  suffi- 
cient to  cause  the  receipts  for  1891  to  be  about  the  same 
those  of  1890. 
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1'|l«  ftillowiog  table  ihowi  the  whole  histoiy  of  the  bonded 
iUflMlfMi'lriwM  ot  the  Board,  in  vhiob  it  is  seen  that  the  total 
HUMtwrtl  at  bonds  iaaued  bf  the  Board,  is  $1,860,000,  of  wfaioh 
tMl,tHtO  h*y>  been  redeemed,  leaving  ontstanding,  (1,229,000, 
HitUH  whUib  tbere  is  aa  annoal  intereet  of  176,540. 

Muno  of  tbe*e  bonds  were  issned  for  the  purpose  of  redeem- 
ttli  outMtuiding  bonds  falling  dne,  but  were  paid  from  the  net 
VKmingo  of  tbe  Works,  9471,000  of  them  baring  been  p^d 
liltflB  (hfl  iMt  issue  of  bonds. 

In  Augu»t,  1893,  there  will  fall  dne,  1146,000,  for  wbioh 
\\iW»  will  be  in  tbe  sinking  fnnd  to  assist  in  their  redemption, 
thflHt  (TSi'H'O,  leaving  but  $71,000  to  be  taken  from  tbe 
HVDMWl  fund. 
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WATER  WORKS  BONDS, 


No.  OF 
Issua. 


let 

ii 

it 

8nd 

tt 

t< 
ard 

4th 
5th 

«th 

II 

7th 


Act 

OF 


1858 

41 
«4 

1855 

It 


1867 

t< 

1809 
II 

i< 

1878 
1869 
1878 


Issued. 


Aug.   1,1858 


II 


II 


Aug.    1,1855 
June  18, 1855 


II 


Aug.  1,  1858 

Aug.  1, 1867 

Feb.  1,  1870 

Aug.  1,  1872 

Aug.  1,  1878 

Feb.  1,1874 

Aug.  1,1874 
((  (t 

June  1, 1875 

June  1, 1876 

Sept.  1,1880 

AprU  1, 1881 

Dec.  1,  1881 


Patablk. 


Aug.  1 
Aug.  1 
Aug.  1 
Aug.  1 
Aug.  1 
Aug.  1 
Aug.  1 
Aug.  1 
Feb.  1 
Aug.  1 
Aug.  1 
Feb.  1 

Aug.  1 

II 

June  1 
June  1 
Sept.  1 
AprUl 
Dec.  1 


888 

878 

878 

890 

885 

880 

898 

887 

900 

902 

908 

904 

904 
II 

905 
906 
899 
897 
896 


Amount. 


$100,000 

100,000 

50,000 

100,000 

100,000 

50,000 

150,000 

100,000 

100.000 

50,000 

50,000 

50,000 

50,000 

200,000 

150,000 

200,000 

100,000 

100,000 

50,000 


$1,850,000 


Rati 
OF  In- 
terest. 


7ct8. 
7  " 
7  " 
7  " 
7  " 
7  " 
7  " 
7  " 
7  " 
7  " 
7  " 
7  " 
7  " 
7  •• 
7  •• 
6  " 
4  •• 
4  " 
4  " 


Redeemed. 


$100,000 

100,000 

50,000 

100,000 

100,000 

60,000 

4.000 

100,000 


9,000 
6,000 

1,000 
1,000 


Out- 
standing. 


$621,000 


$146,000 

100,000 

60,000 

50,000 

41,000 

44,000 

200,000 

149,000 

199,000 

100,000 

100,000 

50,000 

$1,229,000 


r. 
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NEW  PUMPING  WORKS. 

The  amount  expended  for  the  new  Works  to  January  1,  1892, 
is  sm  follows: 


EXPEXDKD 
I      PKXnoUSLT. 

.1 .   . 


1891 


Land $35,000  00 

ForceMains 609,414  77 

Inlet  Pipes 

Dock,  Basin  and  Canals 

CkmdniU  and  Conduit  Wells 

Engine.  Bailer  and  Coal  Houses 

Stand  Pipe  and  Tower. .   

Pump  Wells 


76,675  87 
129,409  12 

63,738  00 
160,974  28 

30,420  72 

54.221  56 


Engines 265,642  24 


Boilers 

Engineer's  House 

Sewer 

Grounds 

Inspection 

Miscellaneous. ... 


44,248  40 

7,773  14 

3,666  25 
48,494  03 

2,977  86 

8,730  95  \         25  88 

$1,541,387  19  $19,840  78 


$7,595  47 

1 

9,972 
189 

52 
76 

1 

1    * ' 

1       •••••••■ 
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$85,000  00 

609,414  77 

84,371  84 

129,400  in 

73,710  (» 

161,164  04 

30,420  n 

54,221  SO 

265,648  24 

44,248  40 

7,778  14 

3,666  25 

50.551  18 

2,977  86 

8,756  88 

$1,561,227  97 


The  rapid  growth  of  the  city  and  its  largely  increased  territory, 
obliged  me  to  recommend  to  your  houorable  body  the  appoint- 
ment of  one  additional  Assessor  and  Collector,  which  was  com- 
plied with  to  take  effect  in  April  next.  P.  J.  Becker,  so  long  in 
a  position  of  trust  and  responsibility  in  the  Western  Union  Tele- 
graph Company,  was  selected  by  your  honorable  body,  and  will 
no  doubt  be  an  efficient  and  zealous  official. 

I  have  redistricted  the  city  so  that  each  Assessor  will  have  two 
wards,  and  so  arranged  them  that  the  assessment  districts  are,  as 
nearly  as  possible,  alike,  as  far  as  the  work  to  be  performed,  is 
concerned. 

They  are  arranged  as  follows  : 
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District  No  1— 9th  and  15th  Wards P.  J.Becker 

••  a— 11th  and  18th  "  H.L.James 

"  8— Ist  and  7th  "  A.  Goebel,  Jr. 

'•  4— 8d  and  5th  "  Max  Greuner 

"  5— 2d  and  6th  "  Jno.  Robinson 

"  6— 10thandl4th  "  F.  Hutaff 

•«  7— 4th  and  12th  "  A.  W.  GoodseU 

'•  8— 8th  and  16th  "  A.  T.  McLogan 

VALUATION  OP  THE  WORKS. 

The  following  is  an  inventory  of  the  properties  of  the  Board,  as 
invoiced  by  the  several  heads  of  departments. 

The  valuations  placed  upon  the  real  estate  are  those  of  W.  S. 
Green,  executor  of  the  W.  B.  Wesson  estate,  whose  opinion  of 
real  estate  values  is  considered  the  best  to  be  had. 

BECAFITULATION. 

Office  building  and  lot $60,000  00 

Three  lots  part  of  Orleans  street 41,250  00 

Reservoir  grounds  and  improvements  thereon.  47,200  00 

Grounds  at  the  new  pumping  works 250,000  00 

Buildings,  docks,  basin,  conduits,  etc 752,417  24 

Water  pipe  laid  and  in  use 2,862,809  98 

Meters  placed  and  in  use. .  • 50,187  49 

$4,063,864  71 

TOOLS  AND  MATERIALS  ON  HAND. 

In  office  building $8,550  53 

In  repair  department 1,327  80 

In  meter  department 2,455  84 

At  reservoir  grounds,  pipes,  specials,  etc 20,711  89 

At  reservoir  grounds,  horses,  trucks,  etc 3,482  47 

Inspector  department 693  75 

At  new  pumping  works 27,985  70 

$65,207  98 

Aggregate $4,129,072  69 

INVENTORY  OF  THE  WORKS. 

OPPICB. 

Office  building  and  lot $60,000  00 

Counter  in  office 1,041  00 

Furniture  in  Board  room 583  13 

Twelve  tables 200  00 

Six  book  cases 660  00 
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Thrae  wardrobes $385  00 

Ftvededu 155  00 

Healing  apparatus 1,400  00 

Three  atlas  maps 50  00 

Electric  light  fixtures 55  00 

Twotables 15  00 

Partltioiis 800  00 

Bailing 50  00 

Thirty-three  chairs 81  50 

Eleven  office  stools 42  00 

Two  maps 18  00 

Clocks 15  00 

Miscellaneous  properties 100  00 

Upstairs — 

Onecabinet  desk 30  00 

Onesmalldesk 10  00 

One  upright  desk 10  00 

Two  book  cases 35  00                        * 

One  table 10  00 

One  cabinet  drawing  table 50  00 

Two  drawing  tables 85  00 

Drawing  tools 70  00 

Maps  and  drawing 2,500  00 

Safe 200  00 

|68,6S0  n 

PUMPIHG    WORKS. 

Three  lots  comer  of  Atwater   and  Orleans 

streets $41,800  00 

BBFAIB  DBPARTMBKT. 

Tools  and  materials $1,887  80 

HETBB  DEPARTMENT. 

Yaluatimi  of  meters  in  use $50,187  49 

Valuation  of  meters  in  stock 2,030  55 

Valuation  of  tools 281  70 

Valuation  of  materials 148  59 

$58,648  88 

RBSERYOIR. 

Grounds  including  houses $47,200  00 

Raiboad  siding 687  97 

Bight  horses... 700  00 

Six  repair  wagons 850  00 

Two  sleighs 1 20  00 

One  heavy  truck 200  00 

Two  light  trucks 800  00 

Storage  platform 400  00 

Seven  pipe  derricks 700  00 

Harness  covers  and  blankets 74  50 

$50,088  4X 
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INSPBOTIOK. 

Three  buggies $45  00 

Five  carts 600  00 

Five  sets  harness  and  covers 188  76 

Two  pair.: 16  00 

$698  75 

KBW  PUMPme  WORKS. 

Grounds $260,000  00 

Inlet  pipe 86,020  47 

Dock,  basin,  and  canal 64,826  72 

Conduits  and  wells 72,187  06 

Engine,  boiler,  and  coal  houses 127,391  23 

Stand  pipe  and  tower 29,804  26 

Pump  wells 63,648  68 

Engines 255,000  00 

Boilers 35, 000  00 

Engineer's  house  and  barn 6,723  64 

Drawbridge  and  foundation 5,316  00 

Drinking  fountain 176  00 

Underground  improvements 16,325  29 

$1,002,417  24 

TOOLS  AND  MATERIALS  ON  HAND. 
TooU $1,101  24 

Materials  (rope,  waste,  etc.) 829  70 

Materials  (gauges,  valves,  etc.) 497  50 

Materials  (iron,  lead,  etc.) 1,301  09 

Furniture 410  00 

Wood  and  coal 20,151  08 

Horses  and  vehicles 136  00 

Hoisting  engines,  gas  and  electric  light  plant 

andsupplies 3,216  69 

Tools  and  implements  (Hurlbut  fund) 342  40 

$27,985  70 

IRON  PIPE  IN  GROUND. 

103  feet  of  45  mch  pipe $1,699  60 

44,909  feet  of  42  mch  pipe 612,177  14 

715  feet  of  36  inch  pipe , . . .  6,403  55 

49,337  feet  of  30  inch  pipe 323,386  40 

73,278  feet  of  24  inch  pipe. , 371,321  08 

416  feet  of  20  mch  pipe 1,751  80 

87feetof  18  mch  pipe 278  40 

26,101  feet  of  16  mch  pipe 77.992  60 

3,527  feetof  12  inch  pipe 7,547  26 

96,423  feet  of  10  inch  pipe 144,868  47 

190,715  feet  of    8  inch  pipe 211,876  30 
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718,674  feet  of    6  inch  pipe (561,480  91 

795,432  feet  of    4iiichpipe 508,73108 

88,7«7  feet  of    8  inch  pipe 37,637  50 

2.686  feet  of    2  inch  pipe 659  00 

$2,863,a(»  9B 

IN  BTOCK. 

Iron  pipe $14,356  85 

Sleeves 41165 

Bolted  deeres 282  37 

Hub  bolted  sleeves 607  23 

Tees 1,249  30 

Crosses 1,071  62 

Bends 140  07 

Boltedheads 65  20 

Hub  capes 79  10 

Caps 105  87 

Curves 285  68 

Reducers 197  80 

Gates 90550 

Gate  boxes 360  00 

Coal 16  35 

Lead 662  10 

Packing 62  20 

Reliefvalves 126  00 

—      $20,711  80 

Aggregate $4,129,078  60 


In  conclusion^  I  desire  to  express  my  appreciation  of  the 
courtesies  that  have  been  extended  to  us  by  the  Fire  Commis- 
sioners, the  Board  of  Public  Works  and  the  Park  Board  and 
their  several  employees. 

We  are  all  striving  to  work  harmoniously,  and  for  the  com- 
mon good  of  the  city  ;  and  during  the  past  year,  at  least,  I  am 
confident  that  this  disposition  of  the  several  Boards  has  been 
productive  of  much  good. 

All  of  which  is  respectfully  submitted. 

L.  N.  CASE. 

8ecret(vry, 
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REPORT  OF  SUPERINTENDENT  OF  METERS 

AND  INSPECTION. 


%t^oxt  of  t\t  ^njfrmtfttltfnt  of  Ufto  anir 
InsgatioTt. 


DBTBOrr,  Janaar;  2,  1892. 
70  t^  Board  of  Water  Comtni»Honer»: 

Gkhtlemem — Id  compliaDce  witli  tbe  rales  of  your  honor- 
able body,  I  herewith  report  the  work  done  in  tbe  meter  and 
inspection  departments  daring  the  year  1691. 

The  following  tables  show  the  number  of  meters  placed 
daring  the  year,  and  the  total  number  in  service  on  tbe  31st 
day  of  December,  1891: 
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The   following  tables   atiow  the  kind  and  sizes  of  meterB 
placed  during  the  year  1891,  also  those  removed: 
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The  following  table  shows  the  total  aamber  of  meters 
in  service  and  the  different  kinds  and  sizes,  also  indicators 
attached  to  hydranlic  elevators: 


BIZEB. 

XISD. 

IdCII- 
CMn 

«ln. 

I  la. 

Si 

48 
3 

gin. 

Si 
a 

sin. 

K 
7 

8 

4ln. 

Bin. 

ToUl 

m 

IS 
10 

1 

Wonblngton 

fa 

■!» 

'" 

"«7 

m 

10 

TaUllDaerriceJui.  1 

M4 

m 

96 

» 

ft 

i,» 

Meters  in  stock  January  1,  181 
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Valuation  of  metera  in  stock,  January  1st,  1893 $1,805  26 

.  Valuation  of  materiAl  la  stock,  January  Ist.  1893 143  Q9 

Valuation  of  tools  in  stock,  JsQuary  let,  1893 281  70 

Total $2,030  55 

Valuation  ot  meters  in  service,  January  l8t,  1891 $39,690  31 

Deduct  10  per  cent  for  depreciation  in  value 3.969  03 

Present  valuation  of  meters  in  service,  January  lat,  1891 $35,721  28 

Add  amount  expended  during  tlie  year  for  met«ra  placed 14,46tS  31 

Total  valuation  of  meters  in  service,  Januaiy  1st,  1893 $50,187  49 

Cost  of  material  used  in  repairing  meters  during  1891 $10  34 

Cost  of  labor  in  repairing  meters  during  1891 132  50 

Total $142  74 
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Ab  yoa  will  see  by  the  foregoing  tables,  we  have  placed  893 
meters  daring  the  last  year.  Adding  thereto,  856  meters  and  10 
indicators  previously  placed,  makes  a  total  of  1239  meters  and 
indicators  in  service  on  the  1st  day  of  January,  1802. 

There  havQ  not  been  as  many  meters  placed  daring  the  laat 
year  as  in  the  previous  year,  but  in  proportion  to  the  number 
placed,  the  same  gratifying  results  have  been  produced  as  foi^ 
merly. 

Afler  metering  the  livery  stables,  laundries,  breweries,  saloons 
and  manufacturing  establishments,  we  were  under  the  impresrion 
that  we  had  stopped  the  largest  source  of  waste,  but  such  haa 
proven  not  to  be  the  case.  It  seems  to  make  no  difference  where 
we  go,  the  same  careless  waste  of  water  confronts  us.  Latterly 
we  have  been  metering  the  principal  stores  in  the  central  part  of 
the  city,  and  in  a  majority  of  them,  the  waste  is  very  large,  prin- 
cipally in  the  closets  and  urinals  where  the  disposition  seems  to 
be  never  to  shut  them  off,  and  in  a  great  many  cases  they  oould 
not  be  shut  even  though  the  occupant  was  disposed  to  do  so,  a» 
the  plumbing  is  so  defective. 

Another  source  of  great  waste  is  in  the  tank  elevators.  In- 
stead of  the  water  being  used  over  and  over,  as  is  supposed^ 
through  neglect,  the  automatic  valves  have  become  useless,  there? 
by  allowing  a  continuous  flow  of  water,  as  there  are  no  means  of 
knowing  when  the  tanks  are  full,  the  overflow  passing  directly 
into  the  sewer.  In  several  instances,  we  have  found  them  using 
20,000  cubic  feet  per  month,  where  it  was  supposed  not  20  feet 
was  being  consumed. 

It  is  surprising  to  find  the  great  difference  in  the  consumption 
of  water  by  those  in  the  same  line  of  business.  For  instance,  one 
drug  store  consumed  500  cubic  feet  in  one  month,  while  another 
of  about  the  same  size  consumed  28,000  cubic  feet.  The  flnt 
was  formerly  assessed  at  $15.00  per  year,  and  the  latter  $20.00*. 
Again,  a  block  of  offices  formerly  assessed  at  $182.00,  consumed 
during  the  last  year,  553,000  cubic  feet,  for  which  they  pai^ 
$147«00,  while  another  block  somewhat  smaller  and  with  th^ 
same  class  of  tenants  on  which  the  assessment  was  $150.00,  con- 
sumed 1,104,000  cubic  feet,  for  which  they  paid  $285.00,  show-- 
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ing  a  great  waste  in  the  latter,  of  which  the  owner  was  notified 
on  several  occasions.  He  finally  concloded  it  was  worth  while  to 
investigate  the  plumbing,  and,  if  necessary,  repair  it  In  doing 
so  he  has  reduced  the  consumption  from  about  100,000  cubic  feet 
to  23,000  cubic  feet  per  month,  and  is  now  wondering  why  he  did 
not  give  it  attention  before. 

A  merchant,  who  is  a  great  advocate  of  the  meter  system,  and 
whose  assessment  was  $36.00  per  year,  wanted  his  premises 
metered.  He  was  very  careful  of  the  water,  allowing  no  waste 
whatever,  and  expected  to  save  money  by  being  metered.  The 
first  month's  consumption  was  38,000  cubic  feet,  cost,  $10.42 ; 
second  month,  13,800  cubic  feet,  cost,  $4.20 ;  third  month,  7,400 
cubic  feet,  cost,  $2.60  ;  and  he  expects  to  reduce  it  still  more  the 
present  month,  all  of  which  goes  to  show  how  little  attention 
is  paid  to  the  waste  of  water  until  a  meter  is  placed  on  the 
premises. 

There  are  very  few  who  object  to  being  metered.  Occasionally 
a  strong  protest  is  made,  and  when  it  is  we  suspect  bad  plumbing 
the  cause,  and  the  meter  proves  us  right  in  almost  every  instance. 
About  the  strongest  protest  against  the  meter  came  from  an  un- 
expected source,  the  leading  spirit  in  one  of  our  gas  companies. 
He  would  not  allow  a  meter  to  be  placed  on  his  premises,  claim- 
ing that  the  use  of  water  was  so  small  that  it  would  be  a  useless 
expense,  as  the  only  use  was  for  drinking  purposes  and  closets. 
Ko  steam  for  elevator  or  heating.  However,  we  placed  a  meter 
in  the  ground  outside  of  the  premises — as  he  would  not  allow  us 
to  go  inside— and  the  first  month  showed  a  consumption  of  33,500 
cubic,  feet,  cost,  $9.14;  and  on  presenting  the  bill  were  surprised 
to  see  what  little  faith  he  bad  in  the  accuracy  of  the  meter.  He 
was  positive  it  was  wrong,  but  decided  to  let  it  go  for  another 
month  before  fully  condemning  it.  The  second  month  showed  a 
consumption  of  40,400  cubic  feet,  cost,  $10.85,  and  when  he 
saw  the  bill,  there  was  no  question  in  his  mind  of  the  worthless- 
ness  of  the  meter,  claiming  that  he  had  self-closing  faucets  on  all 
openings,  and  there  was  absolutely  no  waste,  and  he  wanted  the 
meter  removed.  He  almost  convinced  us  that  the  meter  was  at 
fiiult,  but  it  seemed  to  be  working  all  right,  and  reading  it  daily 
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showed  that  about  1,200  cubic  feet  were  i^^inir  somewhere,  and  on 
making  a  thorough  examination  of  the  premises,  found  all  fix- 
tures in  good  condition  with  the  exception  of  seme  old  style  pan- 
closets  which  had  been  overlooked  in  making:  their  re)^v9iirs«  and 
where  the  whole  trouble  lav.  After  haviuix  them  changed  to 
tank  closets,  the  consumption  has  been  reiiuoevi  from  40,400 
cubic  feet  to  3,200  cubic  feet,  the  cost  of  which  is  ^1.55.  The 
meter  has  not  been  changed,  but  remains  there  fuliy  vindicated  as 
to  its  truthfulness. 

After  such  instances  as  the  foregv^ing  ^and  there  are  manj  of 
them),  one  would  think  there  ought  not  to  be  any  objection  to 
the  meter,  for  it  simply  records  the  amount  tvnsumevl  and  fiw 
which  the  consumer  should  pay. 

INSPECTION, 

The  system  of  making  a  house  to  house  inspection  twice 
each  year  has  been  rigidly  kept  up,  and  in  vloing  so,  haTe 
found  it  necessary  to  employ  five  examiners,  who  have  in  addi- 
tion to  their  regular  duties,  read  the  meters  and  delivered  the 
meter  bills  each  month,  which  has  taken  about  one>quarter  of 
their  time. 

They  have  made  71,919  examinations.  It  reijuir^^s  two,  and 
sometimes  three  calls  to  each  house  where  a  leak  is  discovered. 
The  occupant  is  given  a  stated  time  to  have  it  repaired,  a 
second  call  is  made  and  in  some  cases  (^where  the  owner  or 
occupant  is  in  poor  circumstances)  nior^*  time  is  given,  rei|uir- 
ing  a  third  call  to  see  if  the  necessary  repairs  have  been  made. 
After  the  expiration  of  the  time  given,  if  the  notice  has  noi 
been  complied  with,  the  water  is  shut  off. 

There  have  been  3,436  leaks  reported,  of  which  3,115  were 
repaired  and  321  ordered  shut  off  until  such  repairs  were  made, 
A  large  proportion  of  the  leaks  were  small,  caused  by  the  pack- 
ing  in  the  bib  being  worn  out,  a  defect  which  is  very  easily 
and  promptly  repaired.  In  some  instances  the  water  is  found 
running  full  head  with  evidence  of  it  being  wilful,  at  the  same 
time  the  occupant  claiming  it  to  be  accidental,  and  there  seems 
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to  be  only  one  way  to  effectually  stop  the  waste  in  such  cases, 

and  that  is  the  meter.     Otherwise  as  soon  as  the  examiner  is 

* 

oat  of  sight  the  water  is  running  again,  and  the  same  excuse 
follows,  but  when  a  meter  is  placed  on  the  premises  it  is  sur- 
prising to  see  the  effect  it  has  on  their  memory.  They  seldom 
forget  to  stop  the  water  when  not  in  use. 

I  am  pleased  to  say  there  has  been  a  marked  improvement 
in  the  plumbing  during  the  last  year.  The  plumbers  generally 
have  complied  with  our  rules  and  regulations  quite  satisfactor- 
ily. Some  ill  feeling  was  caused  by  issuing  a  first  and  second 
class  license.  As  I  said  to  you  in  my  communication  of  Decem- 
ber 30,  recommending  the  abolishment  of  the  system,  it  was 
next  to  impossible  to  draw  the  line  between  a  first  and  second 
class  plumber.  None  would  admit  of  their  being  second  class 
workmen,  and  in  nearly  every  case  wanted  a  first  class  license. 
They  claimed — and  I  think  justly — that,  as  we  had  rules  and 
regulations  governing  them,  and  also  Inspectors  to  examine 
their  work,  if  it  was  not  done  in  a  satisfactory  manner  they 
were  compelled  to  change  it,  and  after  doing  so  the  Water 
Board  ought  not  to  ask  anything  more.  The  very  fact  of  them 
having  to  change  their  work,  if  not  properly  done,  makes  them 
very  careful  indeed,  as  to  undo  a  portion  or  all  of  their  work 
interferes  largely  with  their  profits,  and  of  course,  a  plumber 
does  not  like  to  have  anything  of  that  kind  occur. 

In  doing  away  with  the  second  class  and  giving  all  plumbers 
a  license,  then  holding  them  to  a  rigid  compliance  with  our 
rules  will  be  much  more  satisfactory  to  the  plumbers  generally 
and  we  will  arrive  at  as  good  results  as  formerly.  The  fore- 
going change  does  away  with  the  necessity  of  the  Examining 
Board  of  Plumbers.  The  fact  that  they  do  their  work  to  the 
satisfaction  of  the  Water  Board  shows  their  capability  of  doing 
first  class  work,  and  as  that  is  the  point  we  have  been  trying 
to  arrive  at  nothing  further  can  be  gained,  and  for  that  reason 
I  recommended  its  discontinuance. 

The  following  table  shows  the  work  of  the  Examiners  in  the 
eastern  and  western  divisions: 
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Attached  to  this  report  is  a  complete  list  of  tools  on  hand, 
and  an  itemized  acoount  of  the  material  in  stock  on  the  Slat 
day  of  December,  1801. 

Before  closing  this  report  I  want  to  thank  the  Board  for 
their  uniform  kindness  in  the  past,  and  also  the  Secretary  for 
his  very  ooarteons  treatment  at  all  times.  When  any  com*, 
plications  have  arisen  I  have  consulted  him,  and  owing  to  his 
good  judgment  and  convincing  arguments,  together  with  the 
active  interest  taken  in  the  meter  system,  we  have  moved  along 
with  the  leaat  possible  friction  in  our  department. 

All  of  which  is  respectfully  snbmitted. 

T.  R.  PUTNAM, 
SuperiTiUTiident  Meter*  and  Intpeetiom. 


REPORT  OF  SUPERINTENDENT  OF  GROUNDS. 


'^tptt  of  ^tti^iittteniiettt  of  drotttt^s. 


To  the  Honorable  Board  of  Water  Commissioners: 

Gbntlbmen — In  accordance  with  the  regulations  of  the  Board 
I  respectfully  submit  to  your  honorable  body  my  report  of  the 
work  performed  upon  the  grounds  at  the  pumping  works,  to- 
gether with  such  recommendations  in  regard  to  future  opera- 
tions as  seem  to  me  wise  for  the  coming  year. 

The  work  performed  has  of  course  been  almost  entirely  of  a 
routine  nature,  as  it  has  been  the  wish  of  the  Board,  on  account 
of  the  unsettled  condition  of  the  Hurlbut  legacy,  to  keep  the 
grounds  from  deteriorating  rather  than  to  make  any  general 
improvements. 

The  strip  along  the  east  line  fence  south  of  the  engine  house, 
through  which  the  new  inlet  was  laid  in  1890,  has  settled  firmly, 
and  we  have  leveled  it  to  the  proper  grade  and  sown  grass  seed, 
and  .expect  a  fine  greensward  by  June  Ist 

About  one  acre  in  the  northeast  corner  of  the  grounds  be- 
came badly  covered  with  quack  grass  and  weeds,  although  care- 
ful and  continual  attention  was  given  to  prevent  such  growth. 

The  only  remedy  left  was  to  plough  the  piece,  harrow  well, 
and  sow  grass  seed,  which  was  done. 

Along  the  west  side  of  the  canal  is  a  strip  that  is  so  covered 
with  thistles  and  weeds  that  I  would  advise  ploughing  it  in 
the  spring,  and  sowing  oats  and  seeding  clover,  as  oats  are  of 
value  to  the  Board.  With  the  permission  of  your  honorable 
body  I  will  carry  out  this  plan  upon  the  opening  of  spring. 

Acting  under  instruction  from  your  Committee  on  Pumping 
Works,  about  the  middle  of  July  I  worked  out  the  floral  de- 
sign, "  Welcome  G.  A.  R.,  1891,"  in  the  plat  of  grass  near  the 
engine  house.    Owing  to  continual  cool  weather  the  plants  were 
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not  at  their  best  during  G.  A.  R.  week  but  were,  I  think,  equal 
to  anything  of  the  kind  in  the  city. 

We  have  utilized  the  engine  house  gallery  to  keep  the  plants 
through  the  winter,  but  I  am  sorry  to  say  that  they  are  not  do-  i 
ing  very  well,  although  a  steam  pipe  has  been  laid,  and  the 
temperature  thereby  preserved  in  an  equable  condition.  There 
seems  to  be  other  reasons  why  the  plants  do  not  do  well,  one  is 
I  think  the  atmosphere  is  too  dry,  and  another  that  there  is  not 
sufficient  light  ;  however,  I  hope  to  save  most  of  them,  as  it  is 
my  intention  to  make  a  few  flower  beds  in  the  spring,  but  of 
course  we  can  not  expect  very  satisfactory  results  until  we 
have  a  proper  green-house. 

I  have  been  instructed  by  your  committee  to  inquire  as  to 
the  probable  cost,  method  of  heating,  etc.,  of  a  green-house, 
suitable  for  our  present  use;  and  I  would  respectfully  report 
that  I  have  inspected  several  green-houses  in  the  city,  and  am 
of  the  opinion  that  three  hundred  and  fifty  dollars  would  cover 
cost,  aside  from  facilities  for  heating,  which  would  cost  about 
one  hundred  and  fifty.doUars  for  piping,  if  you  should  conclude 
to  use  live  steam  from  our  boilers. 

In  giving  the  estimate  of  the  cost  of  a  green-house  I  have 
done  so  under  the  idea  that  I  may  control  the  construction  of 
the  same,  after  the  plan  thereof  has  been  approved  by  the  Board, 
and  that  I  be  permitted  to  purchase  the  material  therefor,  and 
have  the  same  erected  by  days'  labor. 

Last  year  I  recommended  placing  a  new  iron  fence  along 
the  Jefferson  avenue  front,  also  laying  sewer  crock,  and  filling 
in  the  road  ditch.  These  improvements  would  add  very  much 
to  the  general  appearance,  and  I  hope  your  honorable  Board 
will  deem  it  expedient  to  have  these  improvements  made  dur- 
ing the  ensuing  year. 

In  conclusion,  there  is  a  matter  that  is  giving  me  considerable 
uneasiness,  and  that  is  the  contemplated  widening  of  Jefferson 
avenue,  and  the  evident  prevailing  idea  that  the  said  additional 
width  be  taken  from  the  property  upon  the  south  side  of  the 
avenue. 

Should  this  idea  be  adopted  the  results  to  the  grounds  wonld 
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be  very  unfortunate,  as  the  row  of  maples  immediately  along  the 
Jefferson  Avenue  line,  which  were  originally  set  out  to  conform 
with  a  general  plan  of  ornamentation,  and  which  are  now  about 
twenty  years  old  and  in  a  very  flourishing  condition,  would 
have  to  be  cut  down  or  removed  back  farther  at  a  considerable 
expense,  and  probably  a  loss  of  some  of  the  trees.  I  have 
thought  it  bes4  to  call  the  attention  of  the  Board  to  this,  what 
appears  to  me,  a  very  grave  matter,  in  order  that  they  may  be 
fully  apprised  of  such  contemplated  action,  and  oppose  the 
same  should  they  deem  it  wise  to  do  so. 

Accompanying  this  is  a  report  of  expenditures  and  inven- 
tory of  tools  and  material  on  hand  in  this  department. 

Respectfully  submitted. 

E.  A.  8CRIBNER, 
Superintendent  of  Orounds. 


■    > 


REPORT  OF  THE  CHIEF  ENGINEER  AT 

PUMPING  WORKS, 


\ 


"^iptt  of  (S-jiff  (Ettgitifer  at  ^m\[$\ 


,  Dbteoit,  Janu) 
7b  Me  Board  of  Water  Commimoneri ; 

Gkntlkmkn  —  I  have  the  honor  to  Bobmit  the  ] 
report  for  the  year  1891. 

The  following  table  bIiows  the  number  of  galloi 
pamped,  and  cost  of  fuel  for  the  years  named: 
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In  figuring  the  duty  in  foot  pounds,  I  have  taken  the  total 
cost  for  fuel  and  reduced  the  same  to  coal,  at  $4.25  per  ton. 

By  referring  to  the  tables  you  will  notice  the  daily  average 
is  33,033,592  gallons,  which  is  less  than  the  average  last  year. 
This  showing  is  remarkable  considering  the  pumber  of  miles 
of  new  mains  laid  in  the  annexed  territory,  supplying  3,301 
additional  consumers.  It  is  very  evident  that  as  the  meter 
system  is  extended,  the  waste  of  water  becomes  less,  and  is 
.  proving  a  great  benetit  to  the  city,  not  only  in  reducing  the 
expense  of  additional  pumping  facilities  and  water  mains,  but 
is  making  it  possible  to  furnish  a  better  head  of  water.  This 
alone  ought  to  satisfy  the  citizens  of  the  wisdom  of  adopting 
the  meter  system. 

I  doubt  that  the  present  low  water  rate  would  have  met  our 
running  expenses,  if  the  meter  system  had  not  been  adopted. 
You  will  notice  our  cost  for  fuel  is  more  than  in  1890;  this 
may  be  accounted  for  by  the  better  head  furnished.  The 
water  in  the  river  has  been  lower  than  ever  before,  and  we 
have  raised  it  a  greater  heighth  than  any  year  since  I  have 
been  connected  with  the  Water  Works.      Every  additional 

inch  the  water  is  elevated  adds  to  the  cost. 

• 

I  am  glad  to  report  that  the  engines  are  in  good  order, 
although  hardly  any  repairs  to  either  of  them  have  been  made 
the  past  year.  You  will  see  the  duty  shows  rather  lower  than 
former  years.  The  reason  of  this  is  the  numerous  changes 
from  coal  to  gas,  and  vice  versa.  A  great  many  times  the 
pressure  on  the  gas  gauge  would  show  very  little  gas,  and  for 
fear  of  complete  failure,  and  for  safety,  we  would  start  fires 
in  the  four  coal  boilers.  By  the  time  the  coal  boilers  began  to 
make  steam  the  gas  would  come  to  usual  pressure  and  of  course 
the  coal  would  be  consumed  making  a  great  waste  of  fuel, 
which  counts  against  the  duty  of  the  engines. 

The  four  boilers  in  the  west  boiler  room  have  been  in  almost 
constant  use  for  nearly  fifteen  years  and  of  course  the  plates 
are  somewhat  weaker  although  as  soon  as  any  defect  shows  I 
have  had  the  same  repaired  immediately  in ^ the  best  possible 
n^anner.     The  boilers  in  the  east  boiler  room  have  been  in  use 
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About  ten  years,  and  have  had  some  repairs  and  are  now 
Id  very  fair  order.  When  it  becomes  necessaTy  to  have  new 
boilers  I  woald  suggeHt  bashing  the  high  steam  cylinders  in 
the  three  engines  so  that  we  coald  carry  about  125  or  130 
pounds  pressure;  we  would  get  greater  benefit  from  expan- 
sioDy  as  the  expense  of  evaporating  130  pounds  of  steam  does 
not  cost  in  the  same  ratio  as  the  first  fifty  or  sixty  pounds. 

I  do  not  hesitate  to  nay,  with  higher  steam  and  the  engines 
bushed  as  I  have  suggested,  they  would  do  a  duty  of  100,000,* 

000  foot  pounds.     As  to  the  wisdom  of  this  proposed  change, 

1  would  respectfully  refer  to  Commissioner  Kirby  as  he  will 
readily  understand  these  poinst.  Of  course  none  of  these  sug- 
jgestions  could  be  carried  out  until  a  new  engine  was  erected, 
and  I  now  urge,  as  I  have  heretofore,  the  necessity  for  another 
'engine,  as  I  am  satisfied  during  next  summer  we  will  need  to 
iTun  all  three  engines  to  supply  the  demand  for  at  least  four 
hours  daily  while  there  are  thousands  of  hose  running  full 
liead.  The  demand  for  water  is  so  very  irregular;  through  the 
^ay  we  may  be  pumping  at  the  rate  of  thirty-five  million  up 
tio  about  four  o'clock;  from  then  until  8.30  we  would  be  pump- 
ing at  the  rate  of  fifty  to  sixty  millions;  after  that  time  we 
]ceep  checking  down  and  run  as  slow  as  possible.  So  you  can 
«ee  that  as  we  have  boilers  enough  through  the  day  we  have 
more  than  enough  through  the  night.  Although  the  boilers  may 
\>e  banked  or  the  fire  checked  down,  the  fuel  is  being  consumed 
'without  the  engines  getting  any  credit  for  duty. 

You  will  bear  in  mind  that  the  reserve  engine  serves  as  a 
reservoir,  but  if  while  we  are  depending  so  much  on  this 
engine,  one  of  the  engines  should  become  disabled,  which  may 
happen  any  time,  you  can  readily  see  the  city  would  be  with  a 
short  supply,  and  I  do  not  think  it  wise  to  take  this  risk.  The 
past  year  has  been  a  very  favorable  one  for  the  Pumping  Works, 
as  hardly  a  week  passed  without  a  shower  of  rain.  If  the  time 
for  the  use  of  hose  was  limited  to  morning  and  evening,  it 
would  be  a  great  advantage  to  us  and  the  citizens  would  not 
be  inconvenienced.  This  rule  is  in  force  in  other  cities  and 
why  not  in  Detroit? 


t 

68  BOARD   OF   WATKR   COMMISSIONERS. 

I  have  lately  visited  all  the  large  manufacturers  in  the  city 
that  are  using  crude  oil  for  fuel,  and  I  iind  it  to  be  a  very 
satisfactory  fuel,  all  users  speaking  in  tlie  highest  terms  of  it 
With  good  combustion  the  heat  ia  distributed  very  evenly  on 
the  boilers,  and  I  venture  to  say  30  to  40  per  cent,  cheaper  than 
coal  or  natural  gas,  and  I  would  recommend  having  the  neces- 
sary fixtures  put  into  the  four  boilers  in  the  east  boiler  room. 

I  can  see  no  economy  in  gas  over  coal,  and  experience  teaches 
us  that  we  run  a  great  risk  of  short  supply,  as  has  happened 
several  times  during  the  year,  as  I  have  before  men.tioned.  It 
is  a  very  clean  fuel  and  easy  to  control,  but  I  can  not  recom- 
mend its  continual  use. 

I  am  thankful  to  the  Board  for  having  adopted  new  rules 
governing  the  employees,  and  especially  that  of  having  three 
assistants,  either  of  whom  have  full  charge  during  my  absence. 
These  assistants  have  eight  hour  watches  and  are  held  re- 
sponsible, and  as  I  have  every  confidence  in  them,  I  am  relieved 
of  considerable  anxiety  and  care. 

I  am  also  glad  to  report  that  the  employees  are  faithfal  in 
the  performance  of  their  duties,  and  the  orders  of  the  Board  are 
obeyed  to  the  very  letter.  The  utmost  satisfaction  prevails 
throughout  this  department. 

Respectfully  submitted. 

JOHN  E.  EDWARDS, 

EngiMer. 


REPORT  OF  THE  SUPEHINTENDENT  OF 
EXTENSION  AND  CONSTRUCTION. 


%tpn  of  t\^t  ^u]^tvmUnhnt  of  (^xUmon 

M^  Construction^ 


Detroit,  January  2d,  1892. 
7b  the  Board  of  Water  Commissioners: 

Gsf^TLBMBN — In  accordance  with  the  regulations  of  your 
Honorable  Body,  I  have  the  honor  to  present  my  annual  re- 
port relative  to  the  general  condition  and  progress  of  the  work 
in  this  department. 

This  has  been  another  year  of  very  large  extensions  to  our 
pipeage  system,  one  of  the  largest  on  record,  over  43  miles  of 
pipe  having  been  laid. 

At  the  commencement  of  the  year  we  had  anticipated  but  a 
small  outlay  for  this  part  of  the  work,  and,  had  it  not  been  for 
the  taking  in  of  so  much  new  territory,  and  annexing  it  to  our 
city,  the  outlay  for  extensions  would  have  been  comparatively 
light.  But  in  view  of  the  fact  that  such  annexations  have  been 
made  it  became  evident  that  a  larger  provision  of  pipeage 
would  of  necessity  have  to  be  made  to  meet  the  anticipated 
numerous  calls  upon  your  Honorable  Body  for  extensions  in 
this  line  of  the  work.  So  in  consideration  of  this  fact,  I  was 
instructed  to  make  such  estimates  of  our  needs  as  in  my  judg- 
ment would  be  required  to  meet  the  present,  and  in  some  de- 
gree, the  future  needs  of  these  annexations. 

As  a  result  of  such  estimate  it  became  necessary  to  increase 
our  order  for  pipe  about  200  per  cent.  Though  much  of  this 
has  been  laid  in  the  new  territory,  the  greater  amount  of  the 
large  pipe  was  laid  within  the  old  line  of  the  city,  from  which 
we  expect  to  derive  a  dual  purpose  therefrom  of  an  abundant 
supply  for  all  the  newly  annexed  territory  and  all  of  the  high 
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•grounds  south  of  the  old  line  of  the  northerly  section  of  our 
city.  The  pressure  in  this  section  having  been  greatly  dim- 
inished by  the  increasing  demands  upon  the  previously  laid 
mains  and  a  lack  of  a  more  bountiful  supply. 

To  meet  the  needs  as  above  stated  a  30-inch  line  of  main  was 
laid  in  Collins  Street  from  Canfield  Avenue  to  Griffin  Avenue, 
and,  from  which,  and  connecting  thereto,  a  line  of  24-inch  main 
was  also  laid  through  Griffin  Avenue  and  the  North  Boulevard, 
from  Collins  Street  to  about  450  feet  west  of  Sullivan  Avenue, 
and  from  this  line  of  24-inch,  a  16-inch  main  was  laid  in  Wood- 
ward Avenue,  from  the  North  Boulevard  to  the  intersection  of 
Wilkins  and  Woodland  Avenues,  and  to  which  all  cross  con- 
nections have  been  made  where  streets  have  been  opened. 

About  20  miles  of  distribution  pipes  and  mains  have  been 
laid  in  this  new  territory,  ranging  in  size  from  4  to  16  inches. 

The  object  of  taking  the  North  Boulevard  for  this  northernly 
supply  main,  was,  because  this  is  the  only  direct  unobstructed 
thoroughfare  through  which  such  a  line  of  main  could  be  laid. 
To  have  laid  in  any  other  street  or  avenue  save  this  one,  and 
in  this  district,  would  have  caused  the  placing  of  a  number  of 
very  objectionable  angles  and  bends,  and  also  added  to  the 
length  and  cost  of  laying  the  same,  as  well  as  greatly  dimin- 
ishing the  flow  by  the  added  friction.  And,  it  is  doubtful 
whether  we  could  have  got  through  to  the  point  we  desired  in 
any  other  way,  from  the  way  the  streets  are  laid  out  in  this 
section  of  the  city.  It  is  only  necessary  to  give  a  casual  glance 
at  the  city's  map  to  be  convinced  of  this  fact.  It  may  be  well 
to  add  that  special  care  was  taken  in  laying  the  mains  through 
this  section  of  the  Boulevard,  every  foot  of  earth  filling  having 
been  thoroughly  pounded  in  where  the  mains  have  been  laid 
in  the  roadway,  and  to  meet  the  needs  of  the  resident  prop- 
erty, branches  were  set  on  both  sides  of  the  Boulevard  with 
pipe  connections,  the  intention  being  to  lay  a  line  of  pipe  just 
outside  the  fence  line,  to  avoid  contact  with  the  road  beds  and 
the  lawns ;  this  being  the  original  plan  of  the  early  Park  and 
Boulevard  Commissioners.  A  line  is  already  laid  on  the  south 
side  of  the  North  Boulevard  from  Woodward  Avenue  to  a  few 
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feet  west  of  Rnssell,  and  a  n amber  of  shorter  sections  west  of 
Woodward  Avenue. 

Considerable  improvements  are  still  being  made  as  circum- 
stances demand  in  the  older  portions  of  the  city,  by  the  replac- 
ing of  some  of  the  smaller  lines  of  pipe  with  pipe  of  larger 
size,  and  the  laying  of  pipe  in  some  of  the  streets  where  pipe 
have  not  as  yet  been  laid.  The  object  being  to  meet  the 
many  changes  that  are  constantly  going  on  in  some  of  these 
localities,  calling  for  a  greater  supply  of  water. 

The  following  are  some  of  the  streets  and  avenues  in  which 
improvements  have  been  made  in  our  pipeage  :  Miami  Avenue, 
from  Gratiot  Avenae  to  Witherell  Street,  and  in  Witherell  and 
Park  Streets,  from  Miami  to  Washington  Avenues,  16 -inch 
mains  laid ;  John  R.  and  Clifford  Streets,  from  Miami  to  Wash- 
ington Avenues,  and  in  Wilcox  Street,  from  Miami  to  the  west 
side  of  Woodward  Avenues,  12-inch  main  laid;  Washington 
Avenue,  from  Grand  River  Avenue  to  Park  Street,  10-inch  pipe 
laid  ;  Russell  Street,  from  Catherine  to  Maple  Streets,  8-inch 
pipe  laid,  replacing  4inch  pipe. 

RECOMMENDATIONS. 

We  are  realizing  the  need  of  a  more  static  head  and  supply 
of  water  at  the  intersection  of  Rivard,  Maple  and  Gratiot 
Streets.  I  have  thought  it  wise  to  recommend  the  laying  of 
an  additional  line  of  pipe  in  Rivard  Street,  from  the  24-inch 
main  in  Watson  Street  to  Gratiot  Avenue,  and  in  Gratiot 
Avenue,  from  Rivard  Street  north  to  Rivard  Street  south  ; 
this  line  to  be  either  10  or  12-inch  pipe.  The  laying  of  this 
line  will  greatly  help  the  smaller  pipe  in  this  section.  AH 
through  this  locality,  as  you  are  aware,  are  numeroyus  calls  for 
copious'  supplies  of  water. 

I  find  by  the    Secretary's  records  of  pressure  at    No.   ll's 
engine  house,  corner  of  Gratiot  and  Grandy  Avenues,  we  have 
but  a  very  low  head,  and  one  which  fluctuates  greatly  at  cer-^ 
tain  hours  of  the  day.     This  is  no  doubt  owing  to  the  meager 
supply  through  the  small  size  of  some  of  the  pipe  in  this  sec- 
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tion.  To  remedy  this  I  would  recommend  the  laying  of  an  8- 
inch  pipe  in  Calhoun  Street,  from  Chene  Street  to  Grandy 
Avenue,  connecting  the  same  with  the  30-inch  main  in  Chene 
Street,  and  the  replacing  of  a  section  of  4-inch  pipe  in  Grandy 
Avenue,  from  Pierce  Street  to  Gratiot  Avenue,  with  8-inch  pipe. 

Watson  Street,  24-inch  main.  When  the  embankments  of 
the  abandoned  reservoir  in  line  of  Orleans  Street  are  taken 
down,  a  much  needed  improvement  can  be  made  in  the  24-inch 
mains  in  this  place,  leading  to  and  from  the  reservoir,  by  dis- 
pensing with  a  number  of  very  sharp  angular  connections  that 
are  now  in  these  lines,  thereby  giving  a  freer  outflow  to  the 
Watson  Street  main.  I  find  on  examination  of  this  main  that 
it  lays  diagonally  with  the  street  between  Riopelle  and  Russell 
Streets,  and  near  to  Russell  Street;  this  main  is  partly  under 
the  north  wall  of  the  sheds  of  the  House  of  Correction,  and  at 
the  intersection  of  Watson  and  Russell  Streets,  there  is  quite 
an  offset 'in  the  main  which  could  be  remedied  by  taking  up  a 
section  and  relaying  in  a  proper  line  with  the  street.  It  i^ould 
be  well  to  do  this  the  coming  season. 

North  Boulevard,  24-inch  main.  To  finish  out  this  line  in 
accordance  with  our  proposed  plan,  it  will  require  the  laying  of 
an  additional  length  of  2,100  feet ;  this  will  carry  the  line  west 
of  Grand  River  Avenue,  and  beyond  the  Boulevard. 

As  we  are  anticipating  the  work  in  the  extension  department 
to  be  light  the  coming  season  as  compared  with  the  previous 
two  years,  I  would  respectfully  recommend  that  the  balance  of 
the  wood  pipe  be  taken  out  and  replaced  with  iron  pipe.  There 
is  now  less  than  nine  miles  in  use;  this  amount  can  readily  be 
done  the  coming  season,  and  will  rid  us  of  this  log  system. 

During  the  early  part  of  last  season  the  final  connection  of 
the  36-inch  main  in  St.  Aubin  Avenue  was  made  with  the  lower 
42-inch  main  in  Congress  Street,  a  section  of  which  was  cut  out 
and  a  36x42-inch  branch  inserted.  Since  connecting  these 
mains  we  have  a  more  static  head,  and  by  this  arrangement  of 
the  mains  we  have  a  dual  system  of  supply  for  the  densely 
business  portion  of  the  city;  two  relief  valves  were  set  in  con- 
nection with  this  work. 
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The  new  line  of  30-inch  main  laid  the  past  season  in  Col- 
lins Street  was  connected  with  the  upper  42-inch  main,  at  the 
jonetion  of  Collins  Street  and  Canfield  Avenae  ;  a  relief  valve 
was  set  at  this  point. 

It^itf  valves — During  thq  past  season  several  relief  valves 
have  been  placed  on  some  of  our  larger  mains,  for  the  purpose 
of  counteracting  as  much  as  possible  any  water  hammer  that 
may  be  caused  by  a  quick  closing  of  the  larger  connections 
along  these  lines  or  from  any  other  cause.  This  valve  is  one 
of  my  own  design,  simple  in  its  action  and  construction  of  the 
double-seated  poppet  valve  design.  The  valves  proper  are  flat 
disks,  and  as  near  equal  in  size  as  practicable,  thereby  reducing 
the  weight  of  the  counter  balance  to  a  minimum.  The  seats 
have  brass  bushing,  the  valves  are  faced  with  sole  leather,  the 
body  and  disks  are  of  cast-iron,  the  valve  stem  of  wrought-iron. 

The  pipes  for  our  extensions  were  furnished  by  the  Detroit 
Pipe  &  Foundry  Company;  the  specials  by  the  Riverside 
Iron  Works,  of  Detroit. 

PIPEAGE. 

The  amount  of  distribution  pipe  and  mains  laid  and  relaid, 
and  iron  and  wood  pipe  discontinued  during  the  past  season,  is 
as  follows:  Total  iron  pipe  laid  and  relaid  43yy  miles,  of 
which  1,812  feet  was  relaid,  and  in  addition  to  this  2,757  feet 
was  laid  for  private  use.  This  amount  is  not  included  in  the 
above  mileage.  Wood  pipe  discontinued  1|-J|^  miles,  and  iron 
pipe  4,803  feet,  making  the  net  increase  of  the  pipeage  42|yg 
miles.  This  amount  added  to  the  measured  lines  of  iron  and 
wood  pipe  connected  with  the  Works,  will  make  the  total 
length  401-J^^  miles,  of  which  393||||^  miles  are  iron  and 
HW"  i^ilcs  wood  pipe,  which  in  detail  is  as  follows: 
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8T7.R  OF  Pipe 
IN  Inches. 

Measured 

Length  in  Feet 

FOR  1890. 

Added 

Length  in  Feet, 

1891. 

Discontinued 

Length  in  Feet, 

1891. 

TOTAf. 

TiENGTH  IN  FBBT 

FOR  1891. 

45 

103 



103 

42 

44,909 

•   •   •   •   • 

44,909 

36 

695 

20 

•   •   •  •  • 

715 

30 

42,326 

7,011 

49,337 

24 

55,013 

18,265 

•  •   •  •   • 

73,278 

20 

461 

•••••• 

»  •   •  •    •   • 

461 

18 

87 

•   •   •   •   • 

87 

16 

15,962 

10,139 

•   •   •   •   • 

26,101 

12 

1,973 

1,554 

3,527 

10 

89,527 

7,896 

•  •   •  •   • 

96,423 

8 

156,109 

34,606 

1,546 

189,169 

6 

637.167 

76.507 

335 

713.339 

4 

724.036 

71,396 

1,889 

793,543 

3 

84.602 

371 

1,033 

83,904 

2 

.  2.636 
1.854,606 

227,765 

2,686 

Total.. 

4.803 

2,077.568 

lliiliiiiillliilM 


5  M  !  I »  M  I '  I  s  s  I  : 

siisiiiin'inTiil 


^YTi 


I  ii  it't  :i  ;Trrrrrii|| 

IlllllJIi!  ilEI  M  I  Ml 

iiiiiiriiuTT 

;   :   ;   r  :   ;  i   :   '   i   i  « 


ttltt 


rr 


-i--+4 


11  i^ ill's  =  I  U'iii'  I 
irnT|||iii|i|T||l 
IIIlTlITITITillTIi 


llllllirniilllll 


iiiiiiiiiiiiliiiil 


78 


FORTIETH    ANNUAL    REPORT    OF   THE 


During  the  past  year  569  gates  have  been  set,  44  gates  reset, 
and  25  gates  taken  out.  Of  the  569  gates  set,  170  were  blow- 
off  gates,  of  the  44  gates  reset,  41  wore  blow-off  gates,  and  of 
the  25  gates  taken  out,  19  were  blow-off  gates. 


No.  OP 
Each  Kind.  ! 


Name  op  CJates. 


DiAMKTER 

IN  Inches. 


I 


5 

11 

8 

5 

23 

87 

120 

280 
9 
H 
5 

9 
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Pittsburgh 
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i\ 

«« 

(\ 

1 1 

4 

<< 

4 

Reset. 

-4 
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There  are  now  3,843  stop  gates  in  use  in  the  mains  and  dis- 
tribution pipe,  ranging  in  size  from  3  to  42  inches,  and  in  addi- 
tion to  this  number  we  have  552  blow-off  gates  in  size  from  3 
to  24  inches. 

There  are  now  conneted  with  the  water  mains  1,968  fire 
hydrants  and  439  reservoirs;  140  hydrants  and  19  reservoirs 
were  added  the  past  year. 

It  has  occurred  to  me  that  some  mention  should  be  made  as 
to  what  extent  your  honorable  body  are  doing  from  year  to 
year,  specially  for  the  Fire  Department,  in  the  way  of  setting 
branches,  and  laying  of  extra  lines  and  larger  mains.  We  have 
in  the  past  two  years  laid  about  five  miles  of  main,  mainly  for 
fire  extinguishing  purposes,  and  in  the  past  eight  or  ten  years 
many  additional  lines  have  been  laid  for  this  purpose  alone. 
During  the  past  six  years  not  less  than   1,200  branches  were 
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set  and  connected  with  some  of  the  larger  street  mains.  These  in 
the  main  aggregate  no  small  amount  to  the  cost  of  our  con- 
struction. It  may  be  safely  estimated  that  not  less  than 
$2,500  are  spent  yearly  for  this  department  alone.  We  do  not 
mention  this  fact  for  any  other  reason  than  to  show  to  our 
citizens  what  the  Water  Board  is  doing  for  this  department  to 
provide  fire  protection  to  our  homes  and  business  interests. 
It  has  been  my  orders,  in  the  fifteen  years  I  have  been  in  the 
employ  of  your  honorable  body,  to  make  suitable  provision 
both  for  pipe  and  branches  to  this  end.  I  am  pleased  to  say, 
that  though  the  amount  of  work  done  by  the  Water  Board  for 
the  other  departments  of  the  city  has  been  greatly  in  excess  of 
that  returned,  it  is  only  courteous  to  say  that  the  Fire  Depart- 
ment has  rendered  us  very  valuable  service,  by  the  use  of 
their  steamers  in  displacing  the  water  in  the  mains  when  mak- 
ing our  large  connections,  and  also  at  such  times  when  serious 
breaks  have  occurred  in  the  same. 

TABLE  OF  SERVICE  CONNECTIONS, 

With  iron  and  wood  pipe,  of  sizes  from  |-  inch  to  6  inches,  in 
detail,  as  follows: 


Size  of  CoNNEcmoNS  with 
Iron  and  Wood  Pipe. 
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Wood  pipe. 
Mixed  sizes 


Grand  total 


Number 

Reported 

iNl»90. 


3 

51 

72 

78 

4,242 

14,657 

611 

20,677 


40,391 


Number 

Added  in 

1891. 


7 

10 

11 

1,022 

2,440 


Number  Dis- 
continued 
IN  1891. 


Total 

OF  Each 

Kind. 


3 

58 

82 

89 

5,264 

17,097 

450 

20,669 


43,712 
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REPAIRS  DEPARTMENT. 

This  department  of  the  work  has  received  prompt  attention 
in  the  many  items  coming  under  its  care.  Three  thousand 
four  hundred  and  ninety  taps  were  made  with  the  distribution 
pipes,  of  sizes  from  f  to  4  inches. 

The  break  which  occurred  in  the  30-inch  main  in  Congress 
street,  between  Second  and  Third  streets,  was  promptly  re- 
paired. It  was  very  fortunate  that  it  occurred  during  the 
middle  of  the  day,  enabling  the  repair  department  to  give  it 
prompt  action  in  closing  the  main  gates.  The  broken  pipe 
was  taken  out  and  a  new  length  put  in,  the  water  being  let  on 
again  the  day  following.  In  carefully  examining  the  pieces  as 
they  were  taken  out,  I  could  find  no  defects  which  could  have 
caused  the  break,  the  metal  was  very  homogeneous  in  quality 
and  thickness,  it  is  quite  possible  the  joint  may  have  been  over- 
calked,  as  the  break  was  from  the  hub  end. 

Pumping  Works — The  No.  1  inlet  pipe  was  taken  up  the 
past  year,  and  a  new  trench  dredged  out  to  receive  it;  the  lay 
of  the  pipe  previous  to  this  was  in  a  diagonal  line  crossing  the 
grounds,  and  in  dredging  out  a  trench  for  the  No.  4  inlet  pipe» 
a  portion  of  the  pipe  slid  into  said  trench,  rupturing  two  of  its 
joints.  This  line  of  pipe  has,  as  I  have  already  stated,  been 
taken  up,  and  it  has  been  relaid  again  in  a  line  parallel  with  the 
grounds,  and  will  have  when  completed  an  additional  length  of 
600  feet,  making  a  total  length  from  the  shore  line  of  1,505 
feet;  five  of  the  lengths  and  two  strainer  boxes  and  one  relief 
valve  box  are  yet  to  be  laid.  Owing  to  unforeseen  delays,  and 
the  cold  weather  being  upon  us  we  were  unable  to  complete 
the  laying  of  the  same.  The  balance  of  the  pieces  will  receive 
early  attention  the  coming  season. 

In  connection  with  the  above  mentioned  work,  a  line  of  brick 
conduit  and  gate  and  strainer  well  was  built.  This  conduit 
and  well  were  built  to  take  the  place  of  the  old  gate  and  crib 
house,  and  a  section  of  the  iron  inlet  pipe  running  through  the 
river  bank.  The  conduit  has  an  inner  diameter  of  5  feet.  The 
well  is  22  feet  deep,  with  a  diameter  of  18  feet;  the  top  is 
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arohed  over  with  brick,  sprung  from  a  number  of  I  beams,  two 
man-hole  frames  are  built  in  the  same.  The  well  is  fitted  with 
strainer  plates,  two  pipe  thimbles  of  cast-irop  are  built  in  wall 
of  the  well  and  conduit,  two  box  sluice  gates  are  bolted  to  the 
thimbles,  each  having  an  opening  of  5  feet  diameter.  The  en- 
tire brick  work  was  done  by  men  in  oar  employ,  and  has  been 
executed  in  the  most  satisfactory  manner. 

The  contract  for  dredging,  taking  up  and  relaying  the  inlet 
pipe,  was  awarded  to  Capt.  Thomas  Davis,  of  Detroit.  The 
extra  lengths  of  the  iron  inlet  pipe  to  Stephen  Pratt,  of  De- 
troity  and  the  box  sluice  gates,  with  the  adjuncts,  to  the  Bussel 
Wheel  &  Foundry  Company,  of  Detroit. 

Considerable  labor  has  been  done  on  the  south  end  of  the 
grounds  adjoining  the  river,  in  connection  with  the  above  work. 
The  excavations  of  the  conduit  and  well  were  hauled  to  the 
dock,  and  deposited  along  the  line  of  the  same. 

Considerable  grading  was  done  at  the  south  bank,  and  the 
surplus  earth  taken  to  the  dock. 

I  am  pleased  to  know  that  your  Honorable  Body  have  de- 
cided to  have  the  dividing  dock  rebuilt  the  coming  season. 
This  is  a  very  much  needed  improvement,  the  dock  having 
been  in  a  very  unsafe  and  unsightly  condition  for  some  time. 

When  doing  this  work  it  will  be  well  to  lower  the  dock  18 
inches  to  2  feet,  as  the  dock  has  always  been  too  high,  and  at 
the  present  stage  of  the  river  it  is  doubly  so.  It  will  require 
some  changes  in  the  previously  made  plans,  as  we  wish  to  sim- 
plify the  work  and  reduce  the  cost  to  a  minimum,  until  it  be- 
comes necessary  to  build  of  stone. 

Burface  Inlet — It  is  thought  advisable  to  extend  the  same  to 
a  point  in  line  of  the  south  end  of  the  dock;  this  will  require 
the  laying  of  about  700  feet  of  iron  inlet  pipe.  It  would  be 
well  to  do  this  work  the  coming  season. 

The  work  of  making  a  branch  connection  between  the  said 
surface  inlet  to  the  gate  well  of  the  No.  4  inlet  may  be  delayed 
antil  it  becomes  necessary  to  do  something  with  the  settling 
basin. 

It  will  be  seen  from  the  tenor  of  my  last  year's  report  that 
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some  extensive  repairs  would  be  needed  upon  the  settling  basin 
and  dock  during  the  season  just  closed.  And,  as  neither  of 
these  have  received  the  projected  repairs,  I  have  thought  it 
proper  to  give  some  explanation  why  this  work  was  not  prose- 
cuted. 

It  has  been  a  matter  of  no  little  concern,  as  from  year  to 
year  the   question  has  arisen,  what  ought  to  be  done  to  the 
settling  basin;  fifteen  years  of  continuous  use  having  given  rise 
to  the  conjecture  that  with  this  length  of  time  it  must  be  in  any- 
thing but  a  pleasing  condition.     The  intention  having  been 
that  when  it  became  necessary  to  make  any  extensive  repairs 
upon  it,  the  most  substantial  thing  to  do  would  be  the  paving 
of  the  inner  surface  and  the  building  of  the  dividing  wall  or 
dock  with  stone  and  concrete.     As  a  work  of  this  kind  could 
not  be  done  without  a  very  large  outlay,  it  was  deemed  pru- 
dent to  pump  out  the  settling  basin  and  ascertain  to  what  ex- 
tent a  work  of  this  kind  would  require,  and  what  the  probable 
cost  would  be  to  carry  out  such  project.     So  during  the  close 
of  the  month  of  October,  and  the  early  part  of  November,  the 
basin  was  pumped  out,  exposing  its  entire  inner  surface  to  view 
for  inspection,  and  on  November  5th  your  entire  body  accom- 
panied by  some  of  your  officers,  had  the  pleasure  for  the  first 
time  of  seeing  the  inside  of  the  basin,  and  as  a  result  of  which 
the  many  conjectures  as  to  unsightly  objects  were  not  to  be 
found,  but  to  our  astonished  gaze  we  found  what  looked  to  us 
a  most  fertile  valley,  a  short  growth  of  sea  grasses  covering 
almost  ^every  available  spot  that  was  not  otherwise  covered 
with  gravel.     So  in  view  of  the  cleanly  appearance  of  the  basin 
it  was  thought  unwise  to  spend  the  amount  necessary  to  prose- 
cute this  work,  as  proposed,  at  least  for  several  years  to  come. 

It  has  been  suggested  to  me,  by  the  Secretary,  that  a  descrip- 
tion of  the  settling  basin,  with  its  adjuncts,  and  a  general  lay 
of  the  grounds  at  the  pumping  works,  would  be  of  interest  to 
the  many  readers  of  our  yearly  reports.  In  compliance  with 
this  request,  I  shall  endeavor  to  be  as  concise  as  possible,  and 
confine  myself  to  the  branch  of  the  work  immediately  under 
my  care. 


BOABD   OF   WATEB  OOMMI88IONBB8.  83 

'  Since  the  starting  np  of  the  work  in  the  fall  of  1877,  many 
ehanges  have  been  made  in  the  general  arrangements  of  the 
works  and  groands,  prominent  in  which  is  the  extension  of  the 
Imildings  for  a  third  engine,  the  building  of  an  additional  coal 
shed,  the  taking  down  of  No.  1  and  rebuilding  on  a  larger 
scale,  the  laying  of  an  additional  42-inch  main  through  the 
grounds,  and  the  connecting  of  the  Nos.  1,  2  and  3  engines 
thereto. 

Prior  to  the  building  of  the  settling  basin,  the  water  in  the 
river  extended  some  distance  beyond  the  north  end  of  this 
basin.  The  greater  part  of  this  ground  through  which  it  is 
located  was  of  a  swaly  or  marshy  nature.  In  the  construction 
of  this  basin,  it  was  necessary  to  build,  on  three  sides  of  it, 
walls  of  piles  and  sheet  piling,  to  sustain  the  walls  of  puddled 
clay,  two  rows  of  piles  and  sheet  piling  being  driven  for  that 
pnrpose.  The  north  and  east  walls  have  four  rows  of  piles  and 
pnddle  walls  of  clay  eleven  feet  thick.  The  west  wall  or  east 
dock  has  also  four  rows  of  piles  and  two  rows  of  sheet  piling, 
with  wall  of  puddle  clay  fourteen  feet  thick.  This  dock  has 
a  width  of  twenty-five  feet,  and  is  the  dividing  wall  between 
the  canal  and  settling  basin.  The  south  wall  of  the  basin  is 
the  natural  river  bank,  having  a  width  at  the  ground  line  of 
<S06  feet.  The  basin,  as  it  now  is,  has  a  width  of  350  feet,  and 
an  average  length  of  826  feet  at  the  high-water  line,  and  a 
depth  varying  from  twelve  to  sixteen  feet;  its  total  capacity 
'when  at  the  high-water  line,  is  about  thirty-one  million  IT.  S. 
gallons. 

'  This  basin  when  built  had  but  one  influent  and  effluent  pipe 
snd  conduit,  and  two  gate  and  crib  houses,  the  lower  part  of 
which  were  submerged  in  the  basin.  Since  this,  two  additional 
influent  and  one  effluent  pipe  and  conduits  have  been  added, 
,  'liaving  a  direct  connection  to  and  from  the  basin;  and,  in  addi- 
tion to  these,  an  independent  lin^  of  conduit  and  influent  pipe 
has  also  been  added.  This  has  a  joint  purpose  of  influent  and 
'•effluent,  and  can  be  used  with  or  without  the  settling  basin. 
^This  is  our  side  pass,  running  along  the  east  side  of  the  basin. 
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the  purport  of  which  is,  to  take  the  place  of  said  basin,  when 
for  any  cause,  it  may  need  pumping  out.  There  are  two 
branch  connections  from  this  side  pass,  one  near  the  south  end 
and  the  other  north  of  the  basin. 

This  side  pass  has  an  inner  diameter  of  six  feet,  and  a  total 
length  of  pipe  and  conduit  of  2,656  feet,  gate  and  strainer  wells 
intersect  this  line. 

One  of  the  influent  conduits  connecting  direct  to  the  basin^ 
is  built  near  the  surface  of  the  river  and  grounds;  this  is 
designated  surface  inlet,  and  is  only  used  as  occasion  may 
require,  when  anchor  ice  is  causing  trouble  by  clogging  the 
strainer  at  the  intake  of  the  influent  pipe,  and  is  an  efficient 
auxiliary  to  our  influent  pipe. 

Two  of  the  influent  pipes  extend  from  the  shore  line  out  in 
the  river  1,505  feet,  and  one  1,030  feet,  and  are  submerged  at 
their  intake  in  twenty-five  feet  of  water.  Their  diameters  are 
five  and  six  feet,  and  in  twenty-five  foot  lengths.  The  pipes  are 
made  of  boiler-plate,  with  flexible  joints;  lugs  of  wrought  iron 
are  rivetted  on  either  side  through  the  axes  of  the  pipe,  and 
held  together  with  large  joint-bolts.  The  flexible  joints  allow- 
ing the  pipe  to  conform  to  the  bed  of  the  river,  piles  are  driven 
at  each  joint  and  around  the  strainer  boxes,  and  through  the 
trench  in  the  deep  cutting  two  piles  were  driven  at  each  joints 
one  on  either  side,  and  a  saddle  of  6  x  12  inch  oak  timber  bolted 
to  the  piles,  to  prevent  the  pipe  from  raising,  either  from  the 
back  filling  or  the  washings  from  the  river,  experience  hairing^ 
taught  us  this  precaution. 

The  effluent  gate  and  crib-house  at  the  north  end  of  the 
basin,  have  been  abandoned  as  such,  and  two  brick  gates  and 
strainer  wells  were  built  to  take  its  place,  and  were  built  one 
on  either  side  of  said  conduit,  about  50  feet  apart  centres; 
four  branch  connections  were  built  from  the  wells,  connecting 
with  this  conduit,  and  at  the  intersection  of  these  branqhes 
with  the  main  line,  two  well-holes  were  built,  connecting  the 
branches  and  the  main  together,  the  flow  of  the  water  passing 
through   the   branches   to   and   from   the   wells,    and   are    so 
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arranged  with  shat-off  gates,  that  the  wells  may  be  used 
together  or  separately.  The  wells  have  an  inner  diameter  of 
eighteen  feet  and  a  depth  of  twenty-one  feet,  with  five-foot 
openings. 

Since  bnilding  the  settling  basin,  the  piles  and  sheet-piling 
have  been  cut  down  to  about  6  feet  below  high  water  line,  and 
the  admixture  of  earth  and  olay  filling  above  this  point  to  the 
ground  level,  graded  off  to  a  gradual  slope  of  about  3]^  to  1. 
The  surplus  earth  was  deposited  inside  the  basin  in  front  of  the 
sheet  piling,  making  a  back  support  to  the  same.  All  the 
grounds  east  and  north  of  the  basin  having  been  thoroughly 
filled  in,  and  having  had  some  10  years  to  settle,  has  added 
solidity  to  the  embankments.  The  sloping  banks  of  the  basin 
were  sodded  above  high  water  line,  and  below  this  point  cov- 
ered with  stone  chips  and  fine  graveK  The  improvement  to 
the  appearance  of  the  basin  was  very  marked  by  this  change, 
the  piles  and  sheet  piling  had  become  very  much  disfigured 
with  age  and  decay,  and  were  very  unsightly.  While  doing 
this  work  the  water  in  the  basin  was  lowered  some  6  feet  by 
partly  closing  the  influent  gates.  The  west  wall  or  dividing 
dock  between  the  basin  and  canal  stands  the  same  as  when  first 
built.  This  dock  extends  about  750  feet  beyond  the  south  end 
of  the  basin,  and  300  feet  north  of  the  same,  making  a  total 
length  of  1,900  feet.  Just  west  of  this  dock  is  a  canal  45  feet 
wide  between  the  walls  of  piles  and  sheet  piling,  and  17  feet 
deep.  Coal  and  other  supplies  are  brought  to  the  works 
through  this  canal.  The  west  side  of  said  canal  has  been  cut 
down  in  a  similar  manner  as  the  walls  inside  the  basin,  and  the 
earth  graded  off,  the  sloping  bank  sodded  and  graveled. 

The  entire  grounds  to  the  end  of  the  dock  covers  an  area  of 
60  acres,  with  a  width  of  967  feet,  and  a  length  of  2,700  feet, 
and  a  frontage  on  Jefferson  Avenue  conforming  to  the  angle  of 
the  avenue  of  1,016  feet. 

In  closing  this  report  it  is  only  courteous  to  say  that  the  help 
in  the  office  of  my  department  has  been  very  efficient  and  the 
oo-operation  with  the  other  departments  very  harmonious. 
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Transmitted  with  this  report  are  the  locations  of  the  pipes^ 
mains  and  gates,  also  inventory  of  pipe,  special  castings,  and 
tools  on  hand  to  January  2,  1892. 

I  also  submit  a  sketch  of  the  Pumping  Works  grounds,  and 
its  adjuncts,  showing  the  general  lay  of  the  settling  basin,  with 
its  influents  and  effluents,  and  the  main  pipeage.  (For  particu- 
lar in  detail  see  sketch.) 

HENRY  BRIDGE, 

Superintendent  of  Extension  and  Construdion^ 
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PIPEAGE  OF  THE  CITY  OF  DETROIT, 

▲LFHABETED  BT  STREETS.  SHOWINO  THE  KIND  AND  SIZE  OF  THE  IRON 

AND  WOOD  PIPE  NOW  IN  USE. 


"^^™"-  DfOHBS. 

A  It,  ttOBi  Vinewood  to  Hubbard 4 

Abcrle  aTe.,  croasiiig  Ruisell  e.  side. 4 

Abbott  It,  flrom  Can  to  Tenth 94 

**  alley  >.  of,  from  Cass  to  w.  line  of  Lognon  farm 4 

**  all^  s.  of ,  croflsinfir  Sixth 6 

**  alley  n.  of,  from  First  to  Twelfth. 4 

Adair  It,  from  484  ft.  s.  of  Wifcht  to  Jefferson 4 

are.,  flrom  John  R  to  Randolph 6 

**  from  Witherell  to  Hastings 4 

'*  alley  s.  of ,  from  840  ft  e.  of  Clifford  to  Cass. 4 

**  alley  n.  of,  from  Woodward  to  100  ft.  w.  of  Cass 4 

st,  from  Woodward  to  St.  Antoine 4 

**  from  St.  Antoine  to  Hastings 2^ 

**  from  Hastings  to  Orleans 4 

••  e.  from  Orleans  86  ft 18 

••  from  Orleans  to  Qratiot 10 

Agnes  ave.,  from  Field  to  E.  Boulevard 4 

"  w.  from  Crane  216  ft 4 

Alexandrine  ave.,  from  Woodward  to  Cass 6 

"  from  Cass  to  Third 4 

••  w.  from  Fourth  160  ft 8 

*•  e.  from  Crawford  480  ft 4 

"  from  Sixth  to  Seventh 4 

"                      from  alley  w.  of  Trumbull  to  alley  w.  of  Common- 
wealth   4 

**  from  Woodward  to  w.  line  of  Brush  farm 4 

•*  w.  from  Beaubien  196  ft 4 

**  from  Beaubien  to  St.  Antoine , 8 

**  from  St.  Antoine  to  Rivard 3 

"  from  Rivard  to  Russell 2^ 

"  crossing  St.  Antoine  and  Hastings 4 

**  from  Russell  to  aUey  w.  of  Dubois 4 

"  from  aUey  w.  of  Dubois  to  63  ft.  e.  of  Chene 8 

*•  crossing  Chene 4 

"  from  63  ft.  e.  of  Chene  to  w.  line  of  Qrandy 3 

"  crossing  Qrandy 3 

*'  from  alley  e.  of  McDougall  to  401  ft.  e.  of  Moran  4 

Alfred  st.,  from  Woodward  to  Russell .' 4 

"  from  Russell  to  Orleans 3 

"  from  Orleans  to  Dubois 4 

Alger  ave.,  from  16  in.  main  to  e.  line  of  Woodward 6 

"  e.  from  Woodward  614  ft 4 

Amherst  st.,  w.  from  Junction  314  ft 4 

Amsterdam  St.,  crossing  Cass 4 

Annexation  st.,  e.  from  Junction  658  ft 4 
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Baker  st.,  from  Seventh  to  Twenty-fourth 8 

"         from  Seventh  to  Eighth 4 

"         from  Twenty-fourth  to  Vinewood 4 

'•         crossing  Twenty-fifth  and  Vinewood  e.  29  f t 6 


Baldwin  ave.,  from  Jefferson  to  Kercheval 6 

'*  from  Mack  to  Warren , 10 

Baltimore  ave.,  from  Woodward  to  Crawford 4 

"  from  Woodward  to  Brush 3 

Bates  St.,  from  Atwater  to  Farmer 6 

"        from  Congress  to  Champlain 30 

Beacon  st,  from  Brush  to  211  ft.  e.  of  St.  Antoine 4 

Beaubien  st.,  from  Atwater  to  Clinton 6 


it 
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LOCATION.  ^^^        KIND. 

Anthon  st,  w.  from  Junction  409  ft 4  iron* 

Antietam  st.,  from  Rivard  to  22  ft.  w.  of  McDougall 4 

Antoinette  ave.,  crossing  Cass  and  Second 4 

"  e.  from  Second  165  ft 3 

"  w.  from  Twelfth  193  ft 4 

w.  from  Wabash  188  ft 4 

Amdt  St.,  from  Qratiot  to  275  ft.  e.  of  Jos.  Campau 2^4     wood. 

'*         crossing  Jos.  Campau 4  iron. 

•*         from  275  ft.  e.  of  Jos.  Campau  to  alley  w.  of  McDougall 3  *' 

"         from  alley  e.  of  McDougall  to  Elmwood 3  ** 

*•  from  Ehnwood  to  Mt.  EUiott 4 

Artillery  ave.,  crossing  River  and  Fort 6  ** 

s.  from  Dix  477  ft 8  " 

Ash  St.,  from  Grand  River  to  alley  e.  of  Trumbull 4  " 

"      from  alley  w.  of  Trumbull  to  National 3        wood. 

••      from  Harrison  to  Twelfth 4  iron. 

'•      from  Twelfth  to  alley  e.  of  Wabash.! 2^4     wood. 

"      w.  from  Wabash  148  ft 4  iron. 

"      crossing  Fifteenth  and  Sixteenth 4  " 

"      from  Sixteenth  to  Seventeenth 4 

"      from  Seventeenth  to  Eighteenth. 3 

"      crossing  Eighteenth  to  alley  w.  of 4 

"      e.  from  Humboldt  166  ft 8 


(4 


"      from  Humboldt  to  Sullivan 4  *' 

*♦      w.  from  Sullivan  214  ft 3 

'•      e.  from  Maybury  250  f t 4  *' 

"      from  Tillman  to  Twenty-fourth 4  ** 

"      crossing  Tillman  and  Twenty-fourth 4  *' 

•*      from  Twenty-seventh  to  Vinewood 4  *' 

Atwater  St.,  from  Griswold  to  Shelby 3  '* 

"             from  Qriswold  to  Bates 6  *' 

"             from  Randolph  to  215  ft.  e.  of  St.  Aubin 4  " 

"             from  215  ft.  e.  of  St.  Aubin  to  McDougall 6 

"             alley  s.  of,  from  alley  w.  of  Bates  to  Randolph 4  ** 

Aurelia St.,  w.  from  Twelfth  180  ft ..4  ** 

B  St.,  w.  from  Vinewood  313  ft 4  " 

Bagg  St.,  from  Woodward  to  Fifteenth 24  ** 

"        from  Fifth  to  Crawford 3  " 

**        crossing  Crawford  e 4  *' 

Bagley  ave.,  from  Park  to  Clifford 4  ** 

'•              alley  e.  of ,  from  alley  n.  of  Park  to  Cass 4  ** 

**  alley  w.  of,  from  280  ft.  n.  of  Clifford  to  Grand  River 4  '* 

(i 

<i 

t< 

It 


"         from  Hubbard  to  Scotten 4  •* 

"         alley  s.  of ,  from  Wabash  to  Fourteenth 4  *• 
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it 

ti 

it 
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LOCATIOX.  ,»itJL 

INOHIS. 

■t..  oroning  CluunplAin 8 

**  ftnom  Clinton  to  Watflon 4 

*•  from  Wattfon  to  Harper 10 

*'  from  Harper  to  a.  line  N.  Boulevard 6 

**  flrom  ■.  line  of  N.  Boulevard  to  94  inch  main 10 

Beaufalt  ave.,  n.  from  Jeffemon  586  f t 6 

'   *'  from  685  ft.  n.  of  Jefferson  to  889  ft.  n.  of  St.  Paul 4 

from  982  ft.  n.  of  St.  Paul  to  968  ft.  n.  of  Kercheval 6 

from  Mack  to  996  ft.  8.  of  Gratiot H 

**  from  (Iratiot  to  100  ft.  n.  of  Forest 6 

Bearer  tt,  from  Vinewood  to  98  ft.  w.  of  Twenty-seventh 4 

Beeoh  it,  from  Firiit  to  Seventh 4 

Bellair  tt,  trom  Riopelle  to  St.  Aubin 9V4 

*•  e.  from  St.  Aubin  800  ft 4 

"  w.  f rom  Dulwis  100  ft 8 

**  croesinff  Dubois  and  Chene 4 

**       •   from  Dubois  to  Qrandj 8 

**  from  Grandy  to  JoH.  Campau ' 2^ 

e.  from  McDougall  409  f t 4 

Belle  lale  ave.,  from  Parker  to  950  ft.  n.  of  Ooe 6 

BeUevue  ava,  from  Jefferson  to  861  ft.  n.  of  Berlin 6 

*'  from  Mack  to  8.  line  of  Superior 6 

**  crossing  Gratiot 6 

*'  from  Gratiot  to  80  ft.  H.  of  Famsworth 4 

Belmont  ave.,  from  16  inch  main  to  e.  line  Woodward 6 

BeotOQ  St.,  from  Brush  to  Russell 4 

Berlin  st,  from  Gratiot  to  Jos.  Campau 8 

"         from  JoH.  Campau  to  alley  w.  of  McDougall 9^ 

"         crossing;  JoH.  Campau  and  Elmwood 4 

•*         from  alley  e.  of  McDougall  to  Elaiwood 8 

•'         from  Ellery  to  Mt.  Elliott 4 

Biddle  st.,  from  Twenty-seventh  to  190  ft.  e.  of  Vinewood 4 

Blaine  ave.,  from  16  inch  main  to  w.  line  of  Woodward 6 

*•  w.  from  Woodward  1568  ft 4 

Boone  St.,  crossing  CollinH 0 

w.  from  Collins  314  ft '. 4 

Boulevard  East,  e.  side,  from  255  ft.  s.  of  JefferHon  to  Congress 6 

"  e.  side,  s.  from  Agues  121  ft 6 

"  w.  side,  from  Jefferson  ave.  main  to  n.  line 6 

"  w.  Hide,  n.  from  St.  Paul  52  ft 6 

"  botli  sides,  crossing  Mack 4 

*•  e.  side,  crossing  Gratiot  s 4 

"  Frontenac,  s.  f rom  Medbury  98  ft 6 

Boulevard  North,  from  Collins  to  456  ft.  w.  of  Sullivan 24 

••  n.  side,  crossing  W(K)d ward 6 

'*  8.  Hi<le,  crossing  Cass,  Twelfth  and  Fourteenth 4 

8.  Hide,  w.  from  Twelfth  861  ft 4 

"  s.  side,  from  e.  line  of  Grand  River  to  e.  line  of  \¥. 

Boulevard 4 

•'  n.  side,  e.  from  Grand  River  600  ft 4 

'*  s.  siilti.  Woodward  to  w.  line  of  G.  T.  Ry 4 

Boulevard  West,  e.  side,  s.  from  N.  Boulevard  161  ft 4 

"  from  Myrtle  to  Visgar 6 

"  from  Baker  to  Shady  lane 3 

'•  w.  side,  from  Sliady  lane  to  Porter 4 

"  w.  Hide,  n.  from  Fort  st.  main  4()  f t 4 
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e.  from  Twelfth  196  ft 4 
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Boulevard  West,  e.  side,  from  Shady  lane  to  660  ft.  s.  of  Porter 4  iron. 

"                      e.  side,  n.  from  Fort  St.  main  44  ft 4  " 

Bo  wen  pi.,  from  Woodward  to  Cass 4  •* 

Bradj  St.,  from  Woodward  to  Beaubien 6  " 

*'         from  Beaubien  to  Russell ...  4  " 

Brainard  Bt,  from  Cass  to  Third 4  ", 

**              from  Third  to  alley  w.  of 2*4  wood. 

"              from  Fourth  to  aUey  w.  of 4  iron. 

"              from  alley  w.  of  Fourth  to  Crawford 3  ** 

"              from  Sixth  to  Seventh 4  " 

Brandon  ave.,  from  Hubbard  to  Junction 4  " 

Bratshaw  St.,  from  Third  to  Fourth 2J^  wood. 

Breckenridge  St.,  w.  from  Fourteenth  140  ft 4  iron. 

"                      from  148  ft.  e.  of  Seventeenth  to  Eighteenth 4  " 

Brevoort  pi.,  e.  from  Nineteenth  284  ft 4  " 

"                   crossing  Twenty-second 4  ** 

**                   e.  from  Twenty-second  240  ft 2^  wood. 

Brewster  St.,  from  Brush  to  Russell 4  iron. 

"              from  Riopelle  to  Gratiot 4  ** 

Brigham  St.,  from  Third  to  Grand  River 80 


t( 


"  from  Fourth  to  Eighth 4  •* 

"  crossing  Lincoln  and  Twelfth 4  •' 


i( 


Bristol  pi.,  from  Twenty-first  to  Twenty-second 4 

Brush  st,  from  Atwater  to  Jefferson 6  iron. 

*'         from  Jefferson  to  Congress 4  ** 

"         from  Congress  to  Gratiot , 8  •* 

from  Gratiot  to  Wilkins 4  •* 

**         from  Edmund  to  Watson 24  ** 

'•         from  Watson  to  Benton 6  ** 

•*         crossing  Eliot  and  Rowena 4  ** 

•*         n.  from  Baltimore  280  ft 8  •* 

"         from  280  ft.  n.  of  Baltimore  to  251  ft.  n.  of  Milwaukee 4  .  ** 

••         from  s.  line  of  N.  Boulevard  to  24  inch  main 8  •* 

*'         from  Horton  to  Hamlin 4  " 

Bryant  st.,  w.  from  Twelfth  182  ft 2*4     wood. 

Buchanan  st.,  from  Grand  River  to  Vinewood 80  iron. 

"                w.  from  Wabash  172  ft 4  " 

*•                from  Fourteenth  to  Fifteenth 4  " 

*♦                w.  from  Seventeenth  169  ft 4  " 

*•           ^     Eighteenth  to  887  ft.  w.  of  Humboldt .' 4  " 

from  75  ft.  e.  of  Sullivan  to  Williams 4  " 

'*                from  Twenty-third  to  w.  line  Twenty-fourth 4  " 

"                from  87  ft.  e.  of  Scotten  to  Twenty-ninth 4  •» 

"                from  Twenty-eighth  s.  to  Twenty-eighth  n.  70  f t 6  " 

"                Campbell  to  Wesson 4  " 

"                alley  s.  of,  from  Joe  to  Howell 6  ** 

Bushey  St.,  frofti  Michigan  to  Julia 6  " 

Butternut  st.,  from  Seventh  to  aUey  e.  of  Trumbull 4  ** 

"                from  alley  w.  of  Trumbull  to  National 4  ** 

•*                e.  from  Wabash  268  ft 4  " 

"                e.  from  Seventeenth  144  ft 4  " 

"                e  from  Maybury  227  f t 4  " 

"                from  Fifteenth  to  Twenty-fourth 24  ** 

Cst.,  from  Vinewood  to  Hubbard 4 

adillac  ave.,  from  Pumping  Works  to  Mack 42 


(1 
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F 

QidniO»v«.,fhxol,000ft  toS»000ft  n.  of  JeffenoD 8  iron. 

OWMItO  UpMwe,  1.  iide,  from  Woodward  to  Randolph 94 

**  B.  dde,  from  Monroe  to  Bates 8 

**  alley  D.  of,  from  alley  w.  of  Bates  to  Randolph 4  " 

CMhcNB  ft,  from  Brush  to  Russell 4 

i  ••  w.  from  Riopelle,  150  ft 4 

[  *'  from  Dequindre  to  Dubois ^     wood. 

I  '*  orossing  St  Aubin 4  iron. 

I  **  from  w.  line  of  Dubois  to  e.  line  of  Chene 4  ** 

**  e.  from  Obene,  806  ft 8^    wood. 

**  from  808  ft  e.  of  Chene  to  Orandy 8  iron. 

[  0MB9MI  8t,  from  River  to  Fort 8  *' 

\  ••  n.from  Dix448ft 4 

^  OuapbeQ  «fe.,  from  RiTor  to  Driggs 8 

^  **  from  SM  ft  8.  of  Fort  to  Celeron 8 


• 


4i 
ti 


crossing  Dix 8 


(4 
«4 
44 


I                    **     '            from  Romeyn  to  Annexation 8 

\                   **                 from  Jackson  to  181  ft.  n.  of  Herbert 8 

OwMd  are.,  from  Woodward  to  Third 80 

[                    ••               from  Woodward  to  Thiid 4 

'*               from  Fburth  to  Crawford 4 

••                from  Sixth  to  Serenth 8 

**                from  Twelfth  to  48  ft  a  of  Thirteenth 8 

••                e.  from  Thirteenth  48  ft 4 

**               from  Woodward  to  Collins 42 

"                from  Woodward  to  Collins 6 

*«                w.  from  Mt  Elliott  787  ft 4 

**                alley  8.  of ;  e.  from  Hastings  881  ft 8             " 

**               alley  n.  of;  e.  from  Second  150  ft 8             " 


(4 


(4 


*'  alley  n.  of ;  e.  from  Hastings  886  ft 8 

Ouiiff  ave.,  crossing  Woodward 6 

"  w.  from  Woodward  27  ft 4 

OMitsii  aTO.,  from  Jefferson  to  210  ft.  n.  of  Keroheval 8  '* 

"  crossing  Mack 6 

**               from06ft  s.of,  tollSft  n.  of  Farnsworth 8  '' 

Oaroline  St.,  w.  from  Twelfth  108  ft 8&4      '' 

0ms  st,  ^m  Woodbridge  to  Jefferson , 8  ** 

**       firom  Jefferson  to  Congress 24  '* 

"       from  alley  n.  of  Congress  to  Fort 24  •* 

**       from  ifUley  n.  of  Michigan  to  Spencer 4  *' 

*'       alley  w.  of,  from  alley  n.  of  Adams,  to  110  ft  8.  of  Oilman 4  " 

••       alley  w.  of,  s.  from  Gilman  110  ft  "8 

Oms  are.,  alley  w.  of,  from  Ledyard  to  Bagg S^  wood. 

Oa*  st  and  aye.,  from  Jefferson  to  Joy 10  iron. 

Oms  are.,  from  Joy  to  Alexandrine 8  " 

"         crossing  Canfield 8  '* 

**  from  Alexandrine  to  118  ft  8.  of  D.  and  B.  C.  R.  R 6 

"          from  118  ft  8.  of  D.  and  B.  C.  R.  R.  to  Milwaukee 8  '* 

•*         from  24-in.  main  to  s.  line  of  N.  Boulevard 8  *' 

••         w.  side  crossing  Putnam 4  '* 

Oatherine  St.,  from  Qratiot  to  Rivard 4  " 

crossing  Rivard 8  ** 

from  Rivard  to  Dequindre 4  " 

••                from  Dequindre  to  St  Aubin 8  *' 

•*                 from  St  Aubin  to  Elm  wood 4  " 

Cavalry  ave.,  from  188  ft  s.  of  Cadet  to  n.  line  of  Dix 6  '' 
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44 
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Cavalry  ave..  from  Dlx  to  Toledo *.  —    4  iron. 

Celeron  st.,  from  Junction  to  274  ft.  w.  of  Campbell 4 

Celia  St.,  from  Twelfth  to  Thirteenth  4 

"        from  Thirteenth  to  Wabash 8 

Champlain  st.,  from  Randolph  to  St.  Aubin 80 

**  from  Randolph  to  alley  e.  of 4 


(( 
(( 
»( 
ti 

**  from  St.  Antoine  to  Orleans 4  ** 

"  from  Orleans  to  Elmwood ; 6  " 

'♦  from  Elmwood  to  250  ft.  w.  of  Leib 4  " 

w.  f  rom  Leib  250  f  t 8  " 

from  Leib  to  Field 4 

**  w.  from  Crane  288  ft 4  *• 

"  alley  n.  of,  from  Brush  to  St.  Antoine 4  " 

Chandler  ave.,  from  16-in.  main  to  e.  line  of  Woodward 6 

Charles  J.  ave.,  from  Holcomb  to  McClellan 4 

Charles  st.,  from  Sixth  to  Seventh 4 

Charlevoix  st.,  from  Chene  to  e.  line  of  Jos.  Campau 4 


from  Jos.  Campau  to  alley  w.  McDou^all 8 

from  alley  e.  of  McDougall  to  Elmwood 4 


w.  from  Mt.  Elliott  217  feet  4 


4« 
«t 

t( 
it 


t« 


tt 


Charlotte  ave.,  from  Woodward  to  alley  e.  of  Third 4 

"  w.  from  Fourth  131  feet 8 

e.  from  Fifth  180  ft 4 

Chase  st.,  from  alley  e.  of  Russell  to  Riopelle 8  *' 

"  crossing  Riopelle  w 4  '* 

Chene  st.,  from  Atwater  to  131  ft.  s.  of  Hendrie 6  •' 

••  from  136  ft.  s.  of  Medbury  to  Harper  6  " 

♦'  from  Piquette  to  Trombly 6  " 

"  from  Congress  to  Canfleld 30  " 

Cherry  st.,  from  Grand  River  to  alley  w.  of  Trumbull 4  " 

"  from  alley  w.  of  Trumbull  to  National 3  ** 

*•  from  Harrison  to  Twelfth 4  " 

Chestnut  st.,  from  Russell  to  Elmwood 4  •** 

Chipman  St.,  from  Nineteenth  to  alley  w.  of  Eighteenth 4 

Chope  pi.,  s.  from  Grand  River  167  ft 4 

Christiancy  st.,  e.  from  Lansing  134  ft 4 

Church  St.,  crossing  Tenth  to  170  ft.  w 4  v 

*•  alley  s.  of ,  from  Eighth  to  Tenth 4  '* 

Clairmont  ave.,  from  16-in.  main  to  w.  line  of  Woodward 6  •* 

"  w.  from  Woodward  1,275  ft 4 

Clark  ave.,  from  River  to  Fort 8 

"  from  1,000  ft.  n.  of  Fort  to  s.  line  of  M.  C.  R.  R 8 

••  from  s.  line  of  M.  C.  R.  R.  to  Michigan 6  " 

"  from  Michigan  Car  Works  to  Michigan , .  4  '** 

"  in  Car  Works  grounds 6 

Clark  Park,  w.  from  Scotten  292  ft 4 

*•  e.  from  Clark  ave.  282  ft..         4  *** 

Cleveland  pi.,  crossing  Crawford 4  ** 

**  from  Crawford  to  alley  w.  of  Fourth 8 

Cleveland  st.,  e.  from  St.  Aubin  176  ft 4 

*'  from  278  w.  of  Dubois  to  Chene 2^     wood. 

e.  from  Chene  877  ft 3  " 

from  877  ft.  e.  of ,  to  582  ft.  e.  of  Chene ^  ** 

'*  from  814  ft.  w.  of,  to  e.  line  of  Jos.  Campau  4  iron. 

"  e.  from  Jos.  Campau  400  ft 3 

"  from  alley  e.  of  McDougall  to  Elmwood 4 
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Ctovelasd  ft,  e.  from  Elmwood  860  ft 8  iron. 

**  from  860  ft*  e.  of  Elmwood  to  w.  line  Burlage  pi  4  *' 

Clereland  ara,  from  e.  to  w.  line  of  Woodward 6 

Clifford  St.  from  e.  line  of  Woodward  to  Washington 12 


Clinton  are.,  from  Qratiot  to  Rivard 10 

••  Rivard  to  Orleans  .. .% 16 


••  Orleans  to  Elmwood 8 

••  w  from  Crane  211  ft 4 

Ooe  are.,  from  Vandyke  to  Belle  Isle 6 

OoUqr  ave.,  crossing  Russell,  e.  side 4 

OoUins  St.,  from  6ratiot  to  Cahfleld 42 


a.  from  Harper  150  ft 6 

Columbia  8t,  from  Woodward  to  Cass 4 


from  Woodward  to  John  R 6 

from  John  R,  to  Beaubien 4 


alley  n.  of,  from  Cass  to  10  ft.  w.  of  Third 4 


'*  alley  n.  of,  from  Fifth  to  Seventh 8 

**  alley  n.  of ,  from  Seventh  to  Eighth 4 

**  alley  n.  of,  from  alley  e.  of  Woodward  to  94  ft.  e 3 

**  alley  n.  of ,  from  alley  «.  of  Woodward  to  Bates 4 

••  alley  n.  of,  from  alley  w.  of  Brush  to  St.  Antoine 4 

Craig  ave.,  n.  from  Trombly  378  ft 8 

Crane  ave.,  from  Jefferson  ave.  main  to  Mack 8 

Crawford  st.,  from  Bag^g  to  Lothrop 6 


n.  from  Lothrop  3984  ft : 4 

crossing  Brigham 8 


**  from  alley  w.  of  Griswold  to  e.  line  of  Washington 4  '* 

••  from  Park  pi.  to  Sproat 4  " 


ct 
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"  from  Canfield  to  Griffin 80 

"  from  Leland  to  Canfield 4 

n.  f  rom  Canfleld  563  f  t 8 

"  from  568  feet  n.  of  Canfleld  to  26  ft  n.  of  Hancock 4 


tt 
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tt 


"  from  Beaubien  to  Rivard 6  " 

**  alley  s.  of,  from  Woodward  to  Cass 6  *' 


tt 
tt 
tt 
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Columbus  ave.,  s.  from  Fort  570  ft 8 

"  crossing  Fort 4  " 

Commonwealth  ave.,  crossing  Putnam  to  168  ft.  n.  of 6  " 

"  from  Kh-by  to  7  ft.  n.  of  Stanley 6 

"  8.  f rom  Holden  214  ft 6 

Company  ave.,  from  67.ft  s.  of,  to  807  ft.  n.  of  Lorman 6 

Cbncord  ave.,  from  Jefferson  to  110  ft.  n.  of  Waterloo 6 

**  from  820  ft.  s.  of  Charlevoix  to  Mack 6 

*  from  90  ft.  s.  of  Canfield  to  168  ft.  n.  of  Hancock 6 

Congress  St.,  from  Bates  to  Sixth 80 

"  from  Randolph  to  St.  Aubin 24 

"  from  St.  Aubin  to  Meldrum 42 

'*  from  Bates  to  Brush 4  •' 

from  St.  Antoine  to  Mt.  Elliott 4 

w.  from  Helen  171  ft.  4 

**  from  e.  line  of  E.  Boulevard  to  Field 4 

"  alley  s.  of,  from  Griswold  to  Third 4 

"  alley  s.  of,  e.  from  Fourth  260  ft 4 

"  alley  8.  of ,  from  Sixth  to  Seventh 4 

"  alley  8.  of,  from  80  ft.  e.  of  Brush  to  St.  Antoine 4 

'*  alley  n.  of,  from  alley  w.  of  Woodward  to  Shelby 4  ** 

**  alley  n.  of,  from  Shelby  to  Cass 6  " 
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Crawford  st.,  crossing  N.  Boulevard 10  iron. 

Gross  St.,  alley  n.  of,  from  John  R.  to  Randolph 4 

Crystal  st.,  from  Trombly  to  Milwaukee 4 

Custer  ave.,  e.  from  Woodward  298  ft 4 

e.  from  John  R.  177  ft 4 

"  e.  from  Brush  215  ft 4  " 

**  from  Oakland  to  Hastings 4  " 

"  w.  from  Jos.  Campau  4S3  f t *. 4  *' 

D  St.,  w.  from  Vine  wood  300  ft 4  '* 

Dalzelle  St.,  crossing  Twelfth 4  " 

from  Twelfth  to  Thirteenth 3 

**  from  Foundry  to  Twenty-second 4  ** 

"  from  Twenty-third  to  Twenty-fourth 4  " 

Dane  St.,  crossing  Collins  e 6  '* 

from  820  ft.  e.  of  Collins  to  338  ft.  e.  of  Moran 4 

Davenport  St.,  from  Woodward  to  Cass 4  ** 

Davis  pi.,  s.  from  Theodore  280  ft 2J4     wood. 

Dequindre  St.,  from  Woodbridge  to  Jefferson 6  iron. 

"  w.  side,  from  Jay  to  Waterloo .' 4  '* 

**  •    e.  side,  from  Waterloo  to  Gratiot 4  '* 

".  s.  from  Adelaide  206  ft 4 

••  from  Alfred  to  Pierce 4  " 

from  Canfield  to  Willis 4 

Division  St.,  from  Brush  to  St.  Aubin 4 

Dtx  ave.,  from  Twenty-fourth  to  Artillery 10 

Drl^goon  ave.,  n.  from  River  563  ft 6 

from  8.  line  of  Fort  to  Army 6  " 

"  from  85  ft.  n.  of  Regular  to  n.  line  of  Dix 6  " 

Driggs  ave.,  from  Junction  to  CampbeU 4  ** 

Dry-Dock  st.,  from  Swain  to  Lady's  Lane 4  '* 

Dubois  St.,  from  Atwater  to  Clinton 6  " 


**  from  Clinton  to  Hunt 8  " 

"  from  Hunt  to  Leland 6  ♦' 

from  Leland  to  Canfield 3 

.  from  Canfield  to  188  ft.  n.  of  Frederick 4 

"  from  Ferry  to  388  ft.  n.  of  Palmer 4  .   " 

"  f rom  100  f  t.  8.  of  Medbury  to  Harper 4  '* 

*•  crossing  N.  Boulevard 8  '* 

Duflfteld  St.,  from  Woodward  to  Cass 4 

Dumontier  ave.,  e.  from  Crane  297  ft 4 

Dunn  St.,  e.  from  Wesson  160  ft 3 

E  St.,  w.  from  Vinewood  416  ft 4 

"  from  Twenty-sixth  to  e.  line  of  W.  Boulevard 4 

Edmund  pi,  from  Woodward  to  Brush 24 

Eighth  St.,  from  river  to  alley  s  of  Fort. ., 4 

••  from  Fort  to  alley  n.  of 2^     wood. 

•'  from  Baker  to  Michigan 3  iron. 

'*  from  Michigan  to  Cherry 4  ** 

**  from  Grand  River  to  Lysander 4  " 

"  s.  f rom  Brigham  40  ft 6  *• 

Eighteenth  st.,  from  Fort  to  50  ft.  n.  of  Linden 6  " 

••  from  50  ft.  n.  of  to  37'0  ft.  n.  of  Linden 3 

"  from  370  ft.  n.  of  to  468  ft.  n.  of  Linden 4  " 

"  from  468  ft.  n.  of  Linden  to  Buchanan 6  " 

*'  from  Buchanan  to  369  ft.  n.  of  Breckenridge 4  " 

*•  from  Grand  River  to  275  ft.  n.  of  Kirby 6  " 
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r.  ■^■mnMniii  sL,  from  210  ft  1.  of  Stanley  to  u.  line  of  N.  Boulevard 6 

from  8.  line  of  N.  BouleTard  to  n.  line 8 

alley  w.  of,  n.  from  Porter  ISO  ft 8 

alley  w.  of,  from  BreTOort  to  Webster  pi 4 

alley  w.  of ,  from  St.  Clair  to  Wing  pi 4 

alley  w.  of,  from  Chipman  to  Johnson 4 

Hi^teeDth-«nd-a-half  St.,  from  Riyer  504ft 8 

"  from  River  to  Fort 4 

msabeCh  st,  n.  and  s.  sides,  from  alley  a  of  Woodward  to  200  ft.  w.  of 

Brush 4 

from  200  ft.  w.  of  Brush  to  Hastings 4 

alley  s.  of,  from  alley  e.  of  Woodward  to  Witherell 8 

sLt  from  Amdt  to  Berlin 6 

from  Mack  to  Pulf ord , 6 

from  Zender  to  Gratiot 6 

ffom  Forest  to  Hancock 8 

XUot  St.,  from  Woodward  to  Riopelle 4 

Elm  OroTe  are.,  from  Crane  to  Holcomb 4 

JBOn  St.,  from  SeTonth  to  alley  e.  of  Trumbull 4 

•'      from  alley  w.  of  Trumbull  to  National 4 

^        '*      from  Harrison  to  alley  e.  of  Wabash 4 

Bmwood  ave.,  from  Jefferson  to  Monroe 4 

Monroe  to  Maple 6 

from  Waterloo  to  Hunt 4 

from  Hunt  to  Gratiot  6 

Englewood  aye.,  from  16-in.  main  to  e.  line  of  Woodward 6 

**  from  e.  line  of  Woodward  to  w.  line  of  Oakland 4 

BrsUne  st.»  from  Woodward  to  Brush 4 

XacUd  aye.,  from  16-in.  main  to  w.  line  of  Woodward 6 

Exposition  Grounds,  s.  from  River  rd.  948  ft 4 

F  St.,  w.  from  Vinewood  140  ft 4 

Fanner  st,  from  Bates  to  Gratiot 6 

•'  from  15  ft  s.  to  88  ft  n.  of  80-in.  main  in  Gratiot 8 

Funsworth  st,  from  Woodward  to  Beaubien 6 

from  Beaubien  to  Russell 4 

from  Russell  to  Grandy 4 

crossing  Collins. 6 

from  Collins  to  Moran 8  & 

from  Canton  to  Helen 4 

w.  from  Vandyke  301  ft 4 

Ferdinand  ave.,  n.  from  River  975  ft 4 

s.  from  Fort  480  ft 4 

"  from  Porter  to  116  ft  n.  of  Christiancy 6 

"  from  860  ft  s.  to  309  ft  n.  of  Dix 6 

Ferry  ave.,  from  Woodward  to  Russell 4 

"  f  rom  RusseU  to  St  Aubin 8 

from  St.  Aubin  to  Mitchell  ' 4 

crossing  Collins  8 

w.  from  Moran  347  ft 4 

w.  from  Vandyke  263  ft 4 

"  alley  s.  of ,  from  alley  w.  of  St  Aubin  w.  168  ft 2^ 

Field  ave.,  from  Jefferson  to  1,558  ft.  n.  of  Kercheval 6 

•*  from  4  f t  s.  of  Mack  to  177  ft  n.  of  Medbury 6 

Ftfth  St.,  from  Congress  to  alley  n 8 

from,  alley  s.  of  to  alley  n.  of  Lafayette 4 

from  Labrosse  to  alley  n.  of 4 
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Fifth  St.,  from  Michigan  to  Noble,  and  on  both  sides  of  Elton  and  Craw- 
ford parks 4  iron. 

Fifth  ave.,  from  Holden  to  144  ft.  s.  of  Piquette 4 

*•  from  16-in.  main  to  w.  line  of  Woodward 6 


w.  from  Woodward  182  ft 4 


It 


44 


Fifteenth  st.,  from  Fort  to  Grand  River 6  ** 

"  from  Bagg  to  Buchanan 24  '* 

"  n.  from  Warren  34«  ft 6 

"  s.  from  24-in.  main  in  N.  Boulevard  63  ft 6 

First  St.,  from  Front  to  Jefferson 6 

"       from  Jefferson  to  alley  n.  of 8  "- 

**       crossing  Congress  8  ** 

"       Woodbridge  to  Fort 4  " 

"       Fort  to  Grand  River 6 

Fisher  ave.,  from  Jefferson  to  118  ft.  n  of  St.  Paul  6 

Fletcher  st.,  w.  from  Wesson  ave.  288  ft 4 

Florence  St.,  n.  of  Harper  124  ft ^ 3 

it  from  124  ft.  to  265  ft.  n.  of  Harper 4  " 

Flower  St.,  n.  from  Forest  ave.  main  36  ft 4  " 

"  n.  from  Forest  260  ft 3 

Forest  ave.,  from  Woodward  to  Cass 4 

"  n.  and  s.  sides,  from  Cass  to  Third 4 

"  from  Fourth  to  Seventh 4  " 

'•  crossing  Trumbull 4  ** 

'*  from  National  to  190  w.  of  Twelfth 4  " 

••  from  Woodward  to  324  w.  of  Rivard 4  •  " 

♦'  from  Russell  to  377  ft.  e.  of  Chene 4 

*•  w.  from  Grandy  225  ft 2^     wood. 

'•  crossing  Collins 6  iron. 

'*  from  Collins  to  Moran 4 

from  124  ft.  w.  of  Ellery  to  Mt.  ElUott 4 

w.  from  Beaufait  157  f  t 4  " 

**  alley  n.  of,  crossing  Orleans  w.  side 4  ** 

**  alley  n.  of,  from  w.  line  of  Orleans  to  alley  e.  of  Riopelle  ...  8 

Fort  St.,  from  Woodward  to  Griswold 4 

"       from  Woodward  to  Seventh 16  " 

**       from  Seventh  to  Fourteenth 6  *' 

'*       from  Fourteenth  to  Hoffman 8 

"       from  Hoffman  to  Twenty-fourth 6 

"       from  Twenty-fourth  to  Artillery 8 

f rom  St.  Antoine  to  Mt.  EUiott 4 

w.  from  Helenl68  f  t 4 

"       alley  n.  of ,  w.  from  Brush  185  ft 2^4     wood. 

"       alley  n.  of,  from  Brush  to  St.  Antoine 4  iron. 

Foundry  st.,  from  Baker  to  Michigan 6 

Fourth  St.,  from  Woodbridge  to  Lamed 4 

"  from  Lamed  to  Congress 8  ** 

"  from  Fort  to  Grand  River .* 6  ** 

Fourth  ave.,  from  Grand  River  to  Bagg 4  " 

'*  from  Bagg  to  Brigham    6  *' 

"  from  Brigham  to  Holden 4  " 

**  alley  w.  of,  from  Brainard  to  alley  n.  of 4  '* 

'*  alley  w.  of,  from  Selden  to  alley  s.  of 4  *' 

'*  from  16  inch  main  to  w.  line  of  Woodward 6 

Fourteenth  ave.,  from  Fort  to  Lafayette 8 

•'  w.  side,  n.  from  Porter  402  ft 4 
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LOCATION. 
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tt 
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»▼•.,  from  Lftfayette  to  Bagg 10 

from  Bagg  to  Orand  RiTer 6 

fromGktmd  River  to  8.  line  of  N.  Boulevard 6 

croflsing  N.  BouleTard  to  8.  line 8 

■k,  from  Frank  to  Alexandrine 8 

■ing  Alexandrine. 4 

:st,fromF6urtbtoll4ft.w.  of  Sixth 4 

*'         from  114  ft.  w.  of  Sixth  to  alley  e.  of  Serenth 8 

nnankUn  ft,  from  Randolph  to  Beaubien 4 

from  Beaubien  to  Orleans 6 

from  Orleans  to  86  ft  e.  of  Dequindre 4 

from)j5ft.  e.  of  Dequindre  to  McDougall 6 

from  Walker  to  Adair 4 

croflsing  Leib  w.  side 4 

w.  from  Leib  810  ft m 

aUey  s.  of,  from  McDougall  to  Walker 4 

aUey  n.  of,  from  McDougall  to  Walker 4 

ft,  from  Woodward  to  178  ft.  e.  of  RusselL 4 

from2S8ft.  w.  of  St.  Aubin  to  alley  w.  of  Dubois 4 

crossing  Collins. 6 

a  from  Helen  1S4  ft *..  4 

w.  from  Vandyke  26S  ft 4 

Wmat  tL,  from  170  ft.  e.  of  First  to  Second 4 

••        e.  from  Third  107  ft 0 

*'         aUey  n.  of,  from  Second  to  Third 4 

JVontenac  Boulevard,  s.  from  Medbury  08  f t 8 

0«Uagber  pL,  from  Crawf ond  to  alley  w.  of  Fourth 4 

-Garfield  ave.,  from  Woodward  to  w.  line  of  Brush  farm 4 

*'  from  2SS  ft.  w.  of  Beaubien  to  e.  line  of  St.  Antoine 4 

w.  from  Hastings  8fi9ft 8 

from  Hastings  to  Rivard 4 

from  Russell  to  47  ft.  e.  of  Chene 4 

from  47  ft.  e.  of  Chene  to  Qrandy . . . .  8 

crossing  Qrandy 4 

crossing  Collins 6 

w.  from  Beaufait  188  ft 4 

alleys,  of,  w.  from  Hastings  869  ft 4 

OUbertst.  e.  f rom  Scotten  868  ft 4 

OOman  St.,  from  Cass  to  Grand  River 4 

Oladstone  ave.,  from  16-iD.  main  to  w.  line  of  Woodward 6 

••  crossing  Vinewood  e.  side 4 

Olynn  court,  from  16-in.  main  to  w.  line  of  Woodward 6 

"  w.  from  Woodward  800  ft 4 

<3oethe  st ,  e.  from  McClellan  828  ft 4 

Goldner  ave.,  from  Michigan  to  G.  T.  Ry 6 

<3irand  River  ave.,  from  Woodward  to  Cass 8 

"  from  C  IBS  to  Third 6 

"  from  Third  to  400  ft.  w.  of  Humboldt 8 

••  from  400  w.  of  Humboldt  to  city  limits 6 

"  from  Brigham  to  Buchanan 80 

"  connecting  8-in.  to  80-in.  in  Buchanan  28  ft 8 

•*  8.  side,  from  Second  to  56  ft.  6.  of  Cherry 4 

'*  n.  side,  e.  from  Eighth  no  ft 3 

alley  n.  of,  w.  from  Lincoln  47  ft 4 

alley  n.  of,  from  47  ft.  w.  of  Lincoln  to  alley  w.  of . . . .  2>4 

alley  n.  of,  from  Trumbull  to  alley  w.  of 6 
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i( 


(t 


DIAM. 
INCHES. 

Grandy  ave.,  from  Gratiot  to  Pierce 4 

"  from  Pierce  to  Harper 6 

*'  n.  from  Harper  822  ft 4 

"  from  882  ft.  n.  of  Harper  to  185  f  t.  n.  of  Trombly 6 

Grant  court,  n.  from  Warren  318  ft 4 

Grant  st.,  crossing  Twelfth 4 

*♦         from  Twelfth  to  Thirteenth 3 

Granville  St.,  from  Thirteenth  to  Wabash 8 

*•  crossing  Wabash 4 

Gratiot  ave.,  from  Woodward  to  Brush 10 

"  from  Woodward  to  Raynor 30 

"  fromBru8hto64ft.w.  of  Sheridan.... 6 

from  64  ft.  w.  of  Sheridan  to  266  ft.  w.  of  Butler. ...     ....  8 

'*  w.  from  Butler  266  ft 6 

Green  ave.,  from  Holden  to  Milwaukee 6 

"  s.  from  24-in.  main  in  N.  Boulevard  87  ft 6 

Griffin  ave.,  e.  from  Mitchell  68  ft • 4 

Griswold  st.,  from  Atwater  to  State  6 

s.  from  12-in.  main  in  Clifford  60  ft 10 

from  Detroit  River  to  Atwater 3 

Guoin  St.,  from  e.  line  of  Mullett  Farm  to  Orleans 4 

"         from  Orleans  to  ^  ft.  e.  of  St.  Aubin 3 

from  230  ft.  e.  of  St.  Aubin  to  Dubois 4 

•'  from  Chene  to  Jos.  Campau .  4 

**  from  Jos.  Campau  to  Walker 6 

Haigh  ave.,  from  16-in.  main  to  e.  line  of  Woodward 6 

"  e.  from  Woodward  158  ft , 4 

Hale  St.,  crossing  Riopelle 4 

♦♦       from  Riopelle  to  800  ft.  w.  of  St.  Aubin 2^ 

w.  from  St.  Aubin  300  ft 3 

•'       crossing  St.  Aubin  to  275  ft.  e 4 

w.  from  Dubois  162  ft 3 

•'       from  Dubois  to  Chene 4 

"       frona  Chene  to  Grandy... 3 

•'       from  Grandy  to  Jos.  Campau 2^ 

Hamlin  ave.,  from  Woodward  to  Oakland  4 

Hammond  ave.,  from  Toledo  to  s.  line  of  L.  S.  R.  R 6 

•'  from  856  ft.  s.  of  Leavitte  to  175  ft.  n.  of  Ranspach 6    " 

♦♦  s.  from  Horatio  956  ft 6 

Hancock  ave.,  from  Cass  to  112  ft.  e.  of  Riopelle 4 

*•  from  St.  Aubin  to  Dubois 4 

•'  from  281  ft.  w.  of  Chene  to  Grandy 4 

crossing  Mitchell  to  235  ft.  e .  ..  4 

crossing  Collins 6 

from  Collins  to  Moran 4 

from  alley  w.  of  EUery  pi.  to  alley  w.  of  Mt.  Elliott   4 

from  Fourth  to  w.  line  of  Trumbull 4 

from  National  to  130  ft.  w.  of  Thirteenth 4 

"  from  Wabash  to  Fourteenth 3 

'♦  crossing  Fourteenth 4 

"  .   .  from  e.  line  of  Twenty-fourth  to  Twenty-fifth 4 

**  from  Twenty-seventh  to  w.  line  of  Vinewood 4 

"  from  LaS^lle  to  Scotten 4 

Hanover  ave..,  crossing  Russell  e.  side 4 

Harmon  ave.,  from  16  in.  main  to  e.  line  of  Woodward 6 

♦'  ,    from  e,  line  of  Woodward  to  Oakland 4 
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ave.,  from  Woodward  to  Ruiweil 4  iron. 

'*             from  W^idman  pi.  to  IM  e.  of  Dubois 4  " 

e.  from  (liene  U7  ft 4 

*'              from  147  ft.  e.  of  Chene  to  w.  line  of  Qrandy 9^  wood. 

**              from  w.  line  of  (Irandy  to  e.  line  of  Mitchell 4  iron . 

*'              from  w.  line  of  CoUinH  to  Moran 6  " 

w.  from  Twelfth  176  ft 4 

"              w.  from  Fourteenth  144  ft 4  *' 

aTe., from  Michigan  to  (}rand  River 4  ** 

from  Merrick  to  WJ  ft.  n.  of  Kirby  4 

"                 alley  w.  of,  fn>m  Linden  8.  to  Linden  n 4  " 

Harrey  ave.,  from  Junction  to  S()i)  ft.  w.  of  Campbell 4 

Haatingi  at,  from  16  in.  main  to  &.  line  of  Jefferson 16 

**              from  Jefferson  t4>  Champlain 84  *' 

•*              from  ConKress  to  Clinton 6  " 

"  from  IIH  ft.  s.  of  ConirresH  to  Fort 8 

**              from  Clianiplain  to  Monroe 8  " 

**              from  Clinton  to  Catherine 4  ♦' 

"  from  Catherine  to  Watson 6 

"  fnim  Watson  to  Canfleld 10 

"              from  Canfleld  t4>  n.  line  of  Warren 8  " 

**  crossing  Theodore 8 

*•              from  Fanisworth  to  Ferr>- 6  " 

from  HarfM^r  to  Piquette 6  " 

"              from  Wquette  to  s.  line  of  N.  Boulevard 4  " 

**              from  24  in.  main  to  s.  line  of  N.  Boulevard 8  " 

•*        •      from  N.  Boulevanl  to  Custer  4  .  " 

s.  f rom  Pallister  266  ft 6 

*•              alley  w.  of,  s.  f n)m  Custer  26  ft 4  *' 

**              alley  w.  of,  from  36  ft.  s.  of  Custer  to  N.  Boulevard 8  .*• 

Hani  St.,  from  Harriwm  tu  166  ft.  w.  of  Twelfth 4  " 

from  166  ft.  w.  of  Twelfth  to  9(1  ft.  e.  of  Thirteenth 8  " 

"         e.  from  Thirteenth  96  ft 4 

Haielwood  ave.,  from  KUn.  main  to  w.  line  of  Woodward 6  " 

*•  f n)ni  w.  line  of  Wood wurd  to  Aubumdale 4 

Heck  pi.,  crossing?  Forest  4 

•*              fnmi  Forest  to  Hancock 8  " 

Heidelberg  St.,  cntssin^  Jos.  Campau 4  " 

'*                   e  from  Job.  CaniiMtu  270  f t S^  wood. 

"                   fnmi  270  ft.  to  446  ft.  e.  of  Jos.  Campau 8  h'on. 

"                   from  alley  e.  of  McDou^^all  to  Elm  wood 8  *  • 

"                   crossinf?  Klmwood  w.  side  89  ft 4  •' 

H^en  ave.,  from  Jefferson  to  Monroe.   ...     6  *' 

"             from  Gratiot  to  13'.J  ft.  n.  (.fMetlbury 6  '* 

"             crossinf^  Mack 6  '* 

Hendricks  St.,  from  St.  AuWn  to  Dill M)is 8  '* 

"                  from  Dubois  to  nlh'y  w.  of  MeDouj^all 4  •* 

'•                  from  alley  e.  (»f  MfDoiivrall  to  Elmwocxi 4  " 

*'                  w.  from  Mt.  Klli«»tt  IWl  ft 4  ** 

Hendrieave.,  from  Woodward  to  r>5'»  ft.  e.  of  John  R 4  " 

"                from  e.  line  of  Orandy  to -lOH  w.  of  4  " 

from  Miti'hell  to  e.  line  of  McDougall 6  " 

"                w.  from  Vandyke  219  ft 4  " 

Henry  St.,  from  WiM)dward  to  Clifford 4 


it 


•'  from  Cass  to  Thini 6  *' 

from  Third  to  alley  e.  of 4  " 
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Herbert  St.,  from  Scotten  to  134  ft.  w.  of  Lovett 4 

Hibbard  ave.,  from  Jefferson  to  902  ft.  n.  of  Brinket 0 

High  St.,  from  Grand  River  to  Beaubien . .  4 

**        from  Beaubien  to  A.  Beaubien  farm,  w.  line 8 

**        from  w.  line  of  A.  Beaubien  farm  to  Russell 4 

"        from  Russell  to  Riopelle 8 

"        from  Grand  River  to  Fourth  3 

"        from  Fourth  to  alley  w.  of  Trumbull 4 

••        from  alley  w.  of  Trumbull  to  National 8 

Hoffman  st.,  from  River  to  Fort,  8 

Holbrook  road,  from  16-in.  main  to  e.  line  of  Woodward 6 

Holcomb  ave.,  from  Jefferson  to  Lorman 6 

**  from  Elm  Grove  to  alley  s.  of  Mack 6 

Holden  ave.,  from  Woodward  to  w.  line  of  Second 6 

"  from  w.  line  of  Second  to  Third 3 

"  from  Third  to  Fourth 4 

"  from  Fourth  to  Crawford 3 

*•  from  Crawford  to  Commonwealth 4 

*•  s.  from  24-in.  main  in  N.  Boulevanl  95  ft 10 

Hooker  ave,,  n.  from  Grand  River  63  ft 4 

"  w.  from  Eighteenth  696  ft 4 

Horatio  St.,  from  Hammond  to  Welch 6 

"  from  Welch  to  Livemois 4 

Horton  ave.,  from  Woodward  to  Oakland 4 

Howard  St.,  from  Tenth  to  Twelfth 4 

•*  from  M.  C.  R.  R.  Bridge  to  Twenty-fourth 6 

•*  from  Twenty-fourth  to  Twenty-fifth 4  * 

"  e.  from  Scotten  854  ft 4 

•*  w.  from  Junction  271  ft 4 

Howell  St.,  from  Buchanan  to  alley  s.  of 6 

Hubbard  ave.,  from  Fort  to  835  ft.  n.  of  Brandon. .'. 6 

**  from  E  to  Michigan 4 

"  from  Michigan  to  Visgar 6 

Hudson  ave.,  w.  from  Crawford  564  ft 4 

*•  from  Maybury  to  Twenty-third 4 

**  from  Twenty-sixth  to  e.  line  of  Vinewood 4 

Humboldt  ave.,  from  Michigan  to  Butternut 4 

**  crossing  Butternut  and  Buchanan 6 

••  from  Butternut  to  s.  line  of  D.  &  B.  C.  R.  R 4 

•*  from  Grand  River  to  McGraw 6 

Hunt  St.,  from  Dubois  to  alley  w.  of  McDougall 4 

"        froin  alley  e.  of  McDougall  to  Elm  wood 4 

"        froml5ft.  e.  ofEUeryto  Mt.  EUiott 4 

Huron  St.,  s.  from  Locust  295  ft 3 

"  from  Locust  to  Bagg 2J4 

Illinois  St.,  w.  from  Beaubien  270  ft 2J4 

"  from  270  ft.  w.  of ,  to  594  w.  of  Beaubien 8 

**  crossing  Beaubi,en,  St.  Antoine  and  Hastings 4 

"  from  Beaubien  to  Russell 2J4 

•*  from  Russell  to  St.  Aubin 4 

"  crossing  Russell  and  St.  Aubin .• 4 

'*  from  St.  Aubin  to  Grandy 8 

"  crossing  Dubois  and  Chene 4 

"  from  Grandy  to  Jos.  Campau —  2^ 

"  e.  from  McDougall  241  ft 8 

"  from  241  ft.  e.  of  to  421  ft.  e.  of  McDougall 4 
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MormnlWft 4         Iron. 

It,  from  BeMibien  to  St.  Antoine 8        wood. 

**           eroMliig  St  Antolne  and  HMtingB 4         Iron. 

**           f!rom  St.  Antoine  to  Rirard S^     wood* 

**           orotiliig  RlTard  and  RuMeU 4          iron. 

**           from  RlTard  to  RoflMll 8        wood. 

■t,  e.  from  Wenon  ns  ft 4         iron. 

Inm  It,  from  Wight  to  Jefferson 8 

*    '      «▼•.,  from  AubunuUle  to  478  ft  w.  of  SoTentb 4 

■t,  fkom  Crawford  to  Sereoth 4 

■t,  fkom  Sootten  to  LoTett 4 

^             **           from  Twenty-eighth  to  Twratj-nintb 4 

I        Jiqrit*fkt>mBlopeUeto44ft  w.  of  McDongall 4 
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44 
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ave.,  from  Oriswold  to  Orleans 10 

from  Second  to  Hastings 16 

from  Dequindre  to  M.  C.  R.  R.  belt  line 6 

•*                 from  M.O.R.R.  belt  Une  to  McClellan 6 

t*              **                from  Meldrum  to  Pumping  Works. 4S 

**                 from  Oriswold  to  First 8 

**  alley  s.  of,  from  alley  w.  of  Woodward  to  all^  w.  of 

t^                                       Oriswold 4 

••                 alley  s.  of ,  from  Shelby  to  Cass 4  " 

**                 alley  s.  of,  from  alley  w.  of  Bates  to  Randolph 4  " 

**                 alley  8.  of ,  from  Brush  to  Beaubien 8  " 

"                 alleys.of,  e.  fromBeaubienl8»  ft 4 

••                 alley  8.  of ,  crossing  Wayne 4  " 

**                 alley  n.  of.  from  alley  w.  of  Bates  to  St.  Antoine 4  *' 

••                 alley  n.  of ,  from  alley  e.  of  Oriswold  to  First 4  " 

••                 alley  n.  of ,  from  First  to  Third 8  " 

J«rome  are.,  n.  from  Piquette  478  ft 8  " 

**               from  Milwaukee  to  8.  line  of  N.  Boulevard 4  ** 

'*               s.  from  84-in.  main  in  N.  Boulevard  87  ft 6  " 

■Joe  St,  from  Michigan  ave.  to  alley  8.  of  Buchanan 6  ** 

John  R.  St,  from  e.  line  of  Woodward  to  Miami 18  *' 

•*  •         from  Miami  to  Adams 4  " 

•*            from  Adams  to  Columbia 6  " 

•*            from  Columbia  to  Edmund \ 8  ** 

**            from  Edmund  to  Erskine 6  " 

"            crossing  Eliot  and  Rowena «  " 

"            from  Brady  to  Piquette 6  " 

"             n.  from  Baltimore  850  ft 8  " 

"            8.  from  Milwaukee  80  ft 8  " 

**            crossing  N.  Boulevard 8 

**            from  alley  s.  of  Custer  to  Hamlin 6 

Johnson  st.,  from  Nineteenth  to  alley  w.  of  Eighteenth 4 

Jones  St.,  from  Cass  to  160  ft  w.  of  Fifth 4 

"         a  from  Sixth  240  ft... 8  " 

Jos.  Campau  ave.,  from  Atwater  to  Clinton « 6  ** 

"  from  Jay  to  s,  line  of  Gratiot 6  *• 

"                        from  8.  line  of  Gratiot  to  pt  Joseph 4  " 

"  from  St  Joseph  to  128  ft  n.  of  Forest 6  " 

Theodore  to  288  ft.  n.  of  Arthur .  8 

"                        crossing  N.  Boulevard 8  *' 

Josephine  ave.,  from  e.  to  w.  line  of  Woodward 6  " 

Joy  St,  from  Cass  to  alley  e.  of  Third 4  " 

•*     from  Fourth  to  Fifth 4  " 


44 
44 
44 
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Junction  ave.,  from  River  to  Driggs 6  iron. 

"  from  8.  line  of  Wabash  R.  R.  to  8.  line  of  Fort 6 

"  from  8.  line  of  Fort  to  177  ft  n.  of  Norton 8 

Kanter  ave.,  from  185  ft.  w.  of  Collins  to  Moran 4 

"  crossing  Collins 6  ** 

".  w.  from  Mt.  Elliott  181  ft 4 

Kercheval  ave„  from  Mt.  Elliott  to  Beauf alt 4  '* 

"  from  Field  to  Baldwin 4 

King  ave.,  from  16  in.  main  to  e.  line  of  Woodward 6 

Kinsman  St.,  from  Scotten  to  Twenty-eighth 4 

Kirby  ave.,  from  Woodward  to  w.  line  of  Cass 4 

w.  from  Fourth  180  ft 4 

"  e.  from  Crawford  430  ft w 3 

'*  from  Crawford  to  w.  line  of  Trumbull 4 


it 
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tt 
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'*  from  Commonwealth  to  National 4  *' 

•'  from  Harrison  to  195  ft.  w.  of  Twelfth 4  '* 

"  w.  from  Fourteenth  126  ft 4  ** 

"  from  Sixteenth  to  Eighteenth 4  " 

'*  w.  from  Twenty-seventh  347  ft 4  '* 

**  crossing  John  R  and  Grandy 4  '* 


ti 


"  e.  from  St.  Aubin  300  ft 4 

"  w.  from  Chene  440  ft 4 

*•  crossing  Collins 6  " 

"  e.  from  Helen  238  ft 4 

Koch  ave.,  from  16  in.  main  to  e.  line  of  Woodward 6 

'*  from  e.  line  of  Woodward  to  Oakland 4  '* 

LAbrosse  St.,  from  Fourth  to  Fifth 4  ** 

"  w.  from  Tenth  480  ft 3 

"  from  430  ft.  w.  of  Tenth  to  Twelfth 4 

'*  alley  s.  of,  from  Fourth  to  alley  e.  of  Twelfth 4  *' 

'•  alley  n.  of,  from  alley  e.  of  Fifth  to  Eighth 4  ** 

"  alley  n.  of ,  from  Eighth  to  Tenth 3  " 

Lady's  lane,  n.  from  Dry-Dock  214  ft 4  " 

Lafayette  ave.,  from  Griswold  to  Shelby 4  ** 

"  w.  from  Tenth  743ft...  4 

'♦  from  748  ft.  w.  of  Tenth  to  M.  C.  R.  R  bridge 8  '* 

"  from  Twelfth  to  Fourteenth 4  '* 

'*  from  w.  line  of  Fourteenth  to  Fifteenth 3  " 

*•  from  Fifteenth  to  alley  w.  of  Sixteenth 4  " 

*'  from  Twenty-second  to  alley  e.  of  4  ** 

*•  .  from  Twenty-third  to  Twenty-fourth 4  •* 

e.  from  Scotten  256  ft '. 4 

"  alley  s.  of,  from  Griswold  to  Shelby 6  •* 

♦♦  alley  s.  of,  from  Wajme  to  First 6  " 

"  alley  s.  of,  from  First  to  Fourth 4 

*'  alley  s.  of,  from  Fifth  to  Tenth 4  " 

**  aflley  n.  of,  from  Shelby  to  First 4  *• 

♦*  alley  n.  of,  from  First  to  Tenth 6  '* 

*♦  alley  n.  of,  w.  from  Tenth  323  ft 4 

"  alley  n.  of ,  e.  from  Fourteenth  190  ft 3 

Lafayette  pi.,  e.  from  Scotten  364  ft 4 

Lafferty  st.,  from  River  to  Fort 4 

*•  from  Fort  to  8.  side  M.  C.  R.  R 6  " 

Lambie  pi.,  e.  from  Twenty-second  240  ft ^     wood. 

crossing  Twenty-second 4  irt>n. 
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m99n  from  Fourth  to  508  ft.  w.  of  Crawford 4 

sL,  oroaBtng  Vinewood,  e.  side 4 

ave.,  firom  Fort  to  150  ft.  n.  of  COiristUuicy 8 

••  from  Dtz  to  Toledo 0 

liMsed  sL,  from  Third  to  Hastings 16 

**  from  Bates  to  Brush 4 

**  from  St.  Antoine  to  Dequindre 4 

*'  from  Riopelle  to  St  Aubin 12 

**  from  si.  Aubin  to  Elmwood 4 

**  crossing  Leib,  e.  side 4 

"  from  Leib  to  Mt.  ElUott 9^ 

**  crossing  Mt.  EUiott,  w.  side 4 

••  w.  from  Helen  166  ft 4 

**  from  Woodward  to  alley  w.  of 8 

'*  from  Third  to  Fourth 8 

"  from  Fourth  to  Fifth 4 

lA  Salla  aTe.,  n.  from  Michigan  605  ft 6 

*'  from  n.  line  of  Grand  Trunk  R.  R.  to  400  f t.  n.  of  Nail 6 

'*  from  850  ft.  s.  to  908  ft.  n.  of  Hancock 6 

*•  s.  f rom  McOraw  886  f  t 6 

Ijuiderdale  aTCt  w.  from  Junction  106  ft 4 

iJHirel  St.  from  Grand  River  to  Wabash 4 

]>aiitt  are.,  from  Wesson  to  Livemois. . . : 4 

Uedyard  st.  from  Cass  to  Third 6 

liOib  St.,  from  Wight  to  Jefferson 6 

"      from  Jefferson  to  Champlain 4 

**      from  Champlain  to  Monroe 8 

liSioester  court,  from  16-in  main  to  e.  line  of  Woodward 6 

"  e.  from  Woodward  040  ft 4 

lioland  St.,  w.  from  Beaubien  206  ft 3 

"  from  Beaubien  to  21  ft.  e.  of  Dequindre 4 

"  from  21  ft.  e.  of  Dequindre  to  101  ft.  w.  of  Dubois 2^ 

"  from  101  ft.  w.  of  Dubois  to  Chene 3 

"  crossing  Chene 4 

"  e.  from  Chene  160  ft 8 

'♦  from  160  ft.  e.  of  Chene  to  Grandy.^ ^ 

"  crossing  Grandy r 3 

*•  from  Grandy  to  Jos.  Campau 2J4 

*'  crossing  Jos.  Campau  and  McDougaii 4 

*•  from  Jos.  Campau  to  McDougall. 2^ 

•*  from  McDougall  to  Collins 3 

"  from  216  ft,  w.  of  Moran  to  Gratiot 4 

Leroy  pL,  n.  from  Forest  251  ft. 3 

Leasing  st,  e.  from  McClellan  158  ft 4 

Leverette  st.,  from  Seventh  to  Eighth 4 

"  e.  from  Twelfth  307  ft 3& 

*•  alley  8.  of ,  from  Eighth  to  Tenth 4 

Lewis  St.,  from  Cass  to  Fourth 4 

Lincoln  ave.,  from  Grand  River  to  alley  n.  of 4 

*•  crossing  Brigham  n.  side  36  ft 8 

"  from  Brigham  to  510  ft  n.  of  Holden 6 

"  8.  from  34-in.  main  in  N.  Boulevard  64  ft 6 

"  alley  w.  of,  from  alley  n.  of  Grand  River  to  s.  line  of 

Brigham % 4 

•'  alley  w.  of ,  crossing  Brigham  8.  side  16  ft 6 

Linden  st.,  w.  from  Harrison  140  ft •  4 
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Linden  Bt,  e.  from  Twelfth  218  ft 2J4     wood. 

•*  from  Twelfth  to  Wabash S^ 

**  crossing  Twelfth  and  Thirteenth 4  iron. 

**  from  Wabash  to  45  ft.  e,  of  Fourteenth 8  " 

**  crossing  Wabash  and  Sixteenth 4  " 

**  from  Sixteenth  to  Eighteenth ^     wood. 

**  crossing  Humboldt 4  iron. 

"  from  alley  w.  of  Humboldt  to  Maybury 4  ** 

"  from  Tillman  to  Twenty-fourth 4  " 

"  from  Twenty-fifth  to  26  ft.  e.  of  Twenty-sixth 4  ** 

Livemois  ave.,  from  Dix  to  M.  C.  R.  R 8 

"         from  M.  C.  R.  R.  to  n.  line  of  city  limits 10 

Locust  St.,  from  Grand  River  to  Fourth 6 

**  from  Fourth  to  alley  e.  of  Trumbull 4  " 

"  from  alley  w.  of  Trumbull  to  SO  ft.  e.  of  National 8  *' 

"  e.  from  National  80  ft 4  " 

"  from  Harrison  to  Wabash 4  " 

Lorman  are.,  from  Crane  to  Company 4 

Louis  ava,  from  Crane  to  w.  line  of  Holcomb 4 

Lovett  ave.,  from  Michigan  to  Buchanan/-. 6 

**  from  Rich  to  264  ft.  n.  of  Herbert  6 

Ludden  St.,  from  Gratiot  to  Mt.  Elliott 4 

Ljrman  St.,  from  Crystal  to  Orleans 4 

Lysander  st.,  from  Fourth  to  Crawford 8 

*•  crossing  Sixth  w.  side    4  " 

**  from  Sixth  to  Seventh 8  " 

"  from  Seventh  to  Lincoln 4  " 

"  from  National  to  199  ft.  w.  of  Twelfth 4  " 

McArthur  St.,  w.  from  Twenty-seventh  840  ft 4  " 

McClellan  ave.,  from  Jefferson* to  Marietta 6  ** 
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**  from  Marietta  to  Mack 8 

"  from  8.  line  of  Mack  to  144  ft.  n.  of  Julia  H 10 

MoDougall  ave.,  from  Atwater  to  Clinton 6 

"  from  Gratiot  to  Canfield 4  " 

"  from  Canfield  to  164  ft.  n.  of  Garfield 6  " 

"  from  n.  line  of  Palmer  to  Hendrie 6  *• 

*•  alley  w.  of,  from  Mulleti  to  Jay 4  ** 

"  alley  w.  of ,  from  Cleveland  to  Hendricks 3  ** 

"  alley  w.  of,  from  Hendricks  to  Hunt 4  " 

**  alley  w.  of,  from  Hunt  to  Charlevoix.. 8  " 

**  alley  w.  of ,  from  Charlevoix  to  Amdt 8        wood. 

"  alley  w.  of ,  from  Amdt  to  Berlin 4  Iron. 

"  alley  w.  of ,  from  Berlin  to  Heidelberg 2^     wood. 

"  alley  e.  of,  from  Mullett  to  88  ft.  n.  of  Chestnut 4  iron. 

"  alley  e.  of ,  from  Waterloo  to  Preston 8  " 

McGraw  ave.,  from  Sixteenth  to  Sullivan .' 4  *' 

"  from  Grand  River  to  Twenty-sixth 4  " 

"  from  La  Salle  to  Scotten 4  " 

McEiinstry  ave.,  from  River  to  n.  line  of  Toledo 6  " 

McMillan  st.,  w.  from  Junction  272  ft 4 

"  crossing  Livemois  e.  side 4 

Mack  ave.,  from  Gratiot  to  Cadillac 42 

from  Gratiot  to  Townsend ....  4 

from  Townsend  to  Baldwin .  • 6 

crossing  Mt.  Elliott 6 


(( 
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*'  w.  from  w.  line  of  Helen  80  ft 6  " 
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•;▼•.,  from  niorbum  to  Vandyke 8  Iron, 

**  from  75  ft  w.  of  La  Clede  to  66  ft  e.  of  Crane 8 

Iboomb  It,  from  8t  Antoine  to  Elmwood 4 

**  alley  s.  of ,  from  Brash  to  alley  w.  of 8 


it 
«t 
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**  alley  s.  of,  from  Brush  to  St  Antoine 4  " 

*'  alley  n.  of,  from  Brush  to  alley  w.  of 8  *' 

**  all^  n.  of,  from  Brush  to  St  Antoine 4  *' 

it 


JIadiaon  are.,  n.  and  8.  sides,  from  Witherell  to  John  R 4 

"  from  Randolph  to  St  Antoine. 4  *' 

"  alley  8.  of,  from  John  R.  to  Randolph. 4  " 


alleyn.of,  from  John  R.  to  Randolph ^ 4 

JfagnoUa  st,  from  Harrison  to  Thirteenth 4 


]  («  <MwvBa<n<»  UiivmKaI^*   m^A   H<— «»»*  m   #^.»»»1»  A  <« 


;f  **  from  SulliTan  to  Maybuiy 4 

crossing  Humboldt  and  Twenty-fourth 4 

from  Twenty-seventh  to  Vinewood 4 

Hansurst,  from  Harper  to  78  ft  s.  of  Piquette 4 

Maide  «t,  from  Oratiot  to  Orleans 8 


crossing  Dubois 8 

**  from  Dubois  to  Elmwood 6 

Haroy  st.,  w.  from  Fourth  158  ft 8 

"  from  158  ft  w.  of  Fourth  to  Crawford 4 

Marietta  st,  e.  from  McClellan  501  ft 4 

Hark  St,  w.  from  Twelfth  180  ft 4 

Xarston  Court,  from  16-in.  main  to e.  lineof  Woodward 6 

Martin  pL,  from  Woodward  to  John  R ^ 4 

Maybury  ave.,  from  Michigan  to  n.  line  of  Ash 6 


i( 


from  Ash  to  84  ft.  n.  of  O.  T.  Ry ...    8 

from  907  ft.  8.  of,  to  178  ft  n.  of  Warren 8 


"                 s.  from  Hudson  256  ft 8 

Mechanic  St,  from  Brush  to  Beaubien 4 

Medbury  ave.,  from  Woodward  to  350  ft  e.  of  John  R 4 

w.  fromSt  Aubln780ft 8 

*'                 crossing  St.  Aubin 4 

**                 w.  from  Dubois  146  ft 4 

**                from  Chene  to  Jos.  Campau 4 

w.  from  Collins  165  ft 4 

**                 crossing  Collins 6 

'•                 from  Helen  to  Frontenac ' 4 

Meldrum  ave.,  from  Jefferson  to  Congress 42 

"                from  Wight  to  46  ft  n.  of  Fort 6 

**                 f rom  46  f t  n.  of  Fort  to  860  ft.  n.  of  Eercheval 4 

"                 from  360  f t  n.  of ,  to  570  f t  n.  of  Kercheval 6 

"                from  Amdt  to  Gratiot 6 

Merrick  ave.,  from  Cass  to  Third 4 

w.  from  Fourth  136  ft 4 

"                from  136  ft  w.  of  Fourth  to  e.  line  of  Crawford 3 


t( 


*•  from  Thirteenth  to  Wabash 8  " 

**  from  Eighteenth  to  Sullivan 8  *' 


it 

**         from  Orleans  to  St  Aubin 4  '* 

"         from  St  Aubin  to  Dubois 6  " 
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from  e.  line  of  Crawford  to  Lincoln 4 

from  Trumbull  to  Twelfth 4 

w.  from  Twelfth  214  ft 3 

from  214  ft  w.  of  Twelfth  to  Wabash 8         wood. 

from  Tillman  to  Twenty-third 4  iron. 

from  Twenty-seventh  to  Vinewood 4  " 
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Miami  ave.,  from  Gratiot  to  Witherell 16 

"  n.  side,  from  John  R.  to  Witherell 4 

**  alley  w.  of,  from  Gratiot  to  alley  s.  of 6 

•*  alley  w.  of,  from  Gratiot  to  Witherell 4 

"  alley  e.  of,  from  Gratiot  to  John  R 4 

Michigan  ave.,  from  Woodward  to  Cass 24 

from  Washington  to  First 10 

from  First  to  Twenty-fourth 8 

from  Twenty-fourth  to  Livemois 6 

alley  s.  of ,  from  Shelby  to  Cass 4 

alley  n.  of,  from  alley  e.  of  Griswold  to  alley  e.  of  Wash- 
ington   4 

"  alley  n.  of,  from  alley  w.  of  Washington  to  alley  w.  of 

Cass 4 

Military  ave.,  from  River  to  250  ft.  n.  of  Wabash  R.  R 6 

from  62  ft.  n.  of  Anthon  to  157  ft.  n.  of  McMillan 6 

Miller  st.,  from  Sixth  to  Seventh 3 

**  crossing  Seventh 4 

Milwaukee  ave.,  from  Beaubien  to  Green     6 

*•  from  Eighteenth  to  86  ft.  w.  of  Sullivan 4 

"  from  Beaubien  to  w.  line  of  Rlopelle 4 

**  from  Dubois  to  Jos.  Campau 4 

*•  crossing  Collins 8 

Minnie  ave.,  from  River  to  642  ft.  s.  of  Fort 6 

"  s.  from  Fort  642  ft 4 

Mitchell  ave,  n.  from  Gratiot  265  ft 6 

**  from  265  ft.  n.  of  Gratiot  to  Canfield  4 

•*  from  Canfield  to  Ferry 6 

from  24  ft.  n.  of  Pedmer  to  Harper 6 

n.  from  Harper  324  ft 4 

from  Trombly  to  Griffin 4 

Moeller  st.,  e.  from  Russell  889  ft .  4 

Mohawk  st.,  crossing  Vinewood 4 

Monroe  ave.,  n.  from  Cadillac  Square  61  ft 6 

from  51  ft.  n.  of  Cadillac  Square  to  Farmer 4 

from  St.  Antoine  to  Elmwood 4 

w.  from  Leib,  216  ft 4 

w.  from  Helen  185  ft 4 

from  Crane  to  alley  w.  of ' 4 

alley  s.  of,  from  alley  n.  of  Cadillac  Square  to  Randolph ...  4 

alley  n.  of,  from  alley  e.  of  Woodward  to  Farmer 4 

alley  n.  of,  from  Fanner  to  edley  e.  of  Farrar 6 

Montcalm  St.,  w.  from  Woodward  412  ft 4 

'*  from  412  ft.  w.  of  Woodward  to  Cass 8 

"  from  alley  e.  of  Woodward  to  Brush 4 

"  from  Brush  to  St.  Antoine 3 

**  St.  Antoine  to  Hastings 6 

'*  from  Hastings  to  Russell 3 

•*  alley  s.  of,  w.  from  Beaubien  240  feet 2^ 

Monteith  st.,  crossing  Vinewood,  e.  side 4 

"  w.  from  Twenty-seventh  116  ft # .  4 

Moran  st.,  from  Gratiot  to  Dane 6 

Morrell  St.,  from  River  to  s.  line  of  Christiancy 6 

"  from  348  ft.  s.  of  Dix  to  Toledo 6 

Mott  St.,  from  16-in.  main  to  e.  line  of  Woodward 6 

"       e.  from  Woodward  558  ft 4 

Mt.  EUlott  ave.,  from  148  ft.  s.  of  Wight  to  1,125  ft  s.  of  Waterloo 6 

"  from  1,125  ft.  8,  of  Waterloo  to  Preston 8 
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"  e.  from  Foundry  in  Griffln^g  foundry 8 

Nineteenth  at.,  from  Fort  to  Baker .    4 


from  Baker  to  Newark 6 
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Mk  SUott  ATe.,  from  Preston  to  Mack 10  iron. 

••  from  Mack  to  GhraUot 8 

••  from  QraUot  to  800  ft  n.  of  Oriffln 4 

JKidtott  ft,  trom  Qratiot  to  Chene 80  ** 

••  fkXMu  St.  Antoine  to  Elmwood 4  " 

••  w.  from  Crane  911  ft. 4 

.  Midberry  tt,  from  Twelfth  to  Thirteenth 4 

Myrtle  tt,  from  Grand  River  to  Hubbard 6 

Nail  ave.,  croflsing  Vinewood.  6 

Napoleon  at.,  from  Brush  to  Russell 4 

National  ave.,  from  180  ft.  s.  of  Lysander  to  195  ft  n.  of  Putnam. 6 

Newark  st,  from  Nineteenth  to  Twentieth 6 
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Noble  sti,  w.  from  Fourth  180  ft 8 

"         from  IfiO  ft.  w.  of  Fourth  to  Crawford 4  " 

**         from  Sixth  to  Seyenth 4  " 

Norton  st.,  e.  from  Junction  888  ft 4  " 

"  e.  from  Wesson  988  ft 4 

OiCkland  ave.,  from  94  in.  main  to  n.  line  of  N.  Boulevard 10  " 

"  from  Horton  to  Hamlin 6  '* 

"  crossini?  Harmon 10  " 

Orchard  St.,  from  First  to  e.  side  of  EUton  Park 4  " 

**  from  w.  side  of  Elton  Park  to  Sixth 4 

**  from  Sixth  to  TrumbuU 6 

Orleans  st,  from  Atwater  to  Jefferson 10  " 

"  from  Jefferson  to  Reservoir  grounds 8  " 

**  from  Congress  to  Reservoir  basin 24  " 

'*  from  Reservoir  to  Scott 80  '• 

"  8.  fromCanfleldaOft ...80 

"  crossing  Leiand  8.  side 6  " 

**  from  Alexandrine  to  Canfleld 6  " 

n.  from  Garfield  262  ft 4 

•*  from  252  ft  n.  of  Garfield  to  195  ft  n.  of  Forest 6 


from  Trombly  to  Lyman 4 

Ottawa  st,  e  from  Thirteenth  130  ft 8 

Owen  ave.,  from  16  in.  main  to  1280  ft.  e.  of  Woodward  tt 

Pallister  ave.,  crossing  Woodward 4  '* 

"                from  Woodward  to  Russell 3  wood. 

**                from  Russell  to  898  ft  e.  of  St  Aubin  ,.  6  iron. 

"  on  n.  line  connecting  16-in.  to  8-in.  main  in  Woodward 8 

Palmer  ave.,  from  Woodward  to  w.  line  of  Brush  farm 4 

"               crossing  Russell  and  St  Aubin 4  " 

"               from  120  ft  w.  of  Dubois  to  e.  line  of  Grandy 4  " 

*'               crossing  Collins 6  " 

'*               w.  from  Vandyke  281  ft      4  " 

Park  pi.,  from  Michigan  to  State 4 

Park  St.,  from  Woodward  to  alley  s.  of  Columbia 6 

"       from  e.  line  of  Woodward  to  Washington 16  " 

'*       from  Henry  to  Peterboro 4  " 

Parsons  st.,  from  Woodward  to  Cass 4  " 

Perry  St.,  from  Sixth  to  alley  e.  of  Trumbull 4  " 

"         from  alley  w.  of  Trumbull  to  National 4  " 

'*         alley  s.  of,  from  alley  e.  of  Seventh  to  alley  e.  of  Trumbull 4  " 

Peterboro  st.,  from  Woodward  to  Cass 4  " 

P*ierce  St.,  from  Dequindre  to  Jos.  Campau 4  " 

Pine  St.,  from  Grand  River  to  National 4  " 


it 
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Pine  St.,  from  National  to  Twelfth. 8 

"       crossing  Twelfth  e.  side 4 

Pitcher  st.,  from  Cass  to  alley  e.  of  Third 4 

"  w.  from  Fourth  150  ft 8 

"  from  160  ft.  w.  of  Fourth  to  Crawford ...  4 

"  from  Sixth  to  Seventh 4 

Pingree  ave.,  from  Woodward  to  Crawford   6 

Piquette  ave.,  from  Woodward  to  Beaubien 4 

from  Beaubien  to  Hastings 3 

from  Hastings  to  Russell 4 

w.  from  Chene  466  ft 4 

crossing  Collins 6 

e.  from  Moran  86  f t 4 

w.  from  Mt.  Elliott  826  ft 4 

from  Wabash  to  Fourteenth 4 

from  Eighteenth  to  Sullivan 4     ' 

Pleasant  ave ,  n.  from  River  516  ft 4 

Plum  St.,  from  Second  to  alley  e.  of  Trumbull 4 

"        from  Trumbull  to  alley  e.  of 6 

Plumer  st.,  from  628  ft.  e.  of,  to  185  ft.  w.  of  Junction 4 

"  from  Welch  to  Livemois 4 

Poplar  St.,  from  110  ft.  e,  of  Wabash  to  Fourteenth 4 

crossing  Thirteenth  and  Fifteenth 4 

from  Tillman  to  209  ft.  w.  of  Twenty-third 4 

e.  from  Welch  82  ft 4 

Porter  St.,  w.  from  Twelfth  210  ft 8 

**  from  210  ft.  w.  of  Twelfth  to  Thirteenth 4 

crossing  Fourteenth 4 

e.  from  Fourteenth  172  ft 8 

from  Eighteenth  to  alley  w.  of 4 

from  alley  w.  of  Eighteenth  to  Nineteenth 8 

from  Twentieth  to  Twenty-first 8 

w.  from  Twenty-first  176  ft ^ 

from  176  ft.  w.  of  Twenty-first  to  Twenty-second 8 

from  Twenty-second  to  Twenty-third 4 

from  Twenty-third  to  Twenty-fourth 2^ 

from  Twenty-fourth  to  e.  line  of  W.  Boulevard 4 

from  e.  line  of  W.  Boulevard  to  Vinewood 6 

from  Hubbard  to  Scotten 3 

from  McEinstry  to  Ferdinand 4 

alley  s.  of,  from  Thirteenth  to  alley  e.  of 8 

Prentiss  ave.,  from  Cass  to  Third 4 

Preston  st.,  from  Gratiot  to  w.  line  of  Elmwood 8 

" .  from  w.  line  of  Elmwood  to  Mt.  Elliott  4 

Private  st.,  n.  of  Ferry,  crossing  Rivard 4 

**  n.  of  Ferry,  w.  from  Rivard  862  ft 8 

Private  way,  e.  of  Russell,  s.  from  Pallister  406  ft 4 

Pulf ord  ave.,  e.  from  Gratiot  815  ft 4 

"  w.  from  Mt.  Elliott  161  ft '..  4 

"  from  Meldrum  to  Beaufait 4 

Putnam  ave.,  w.  from  Woodward  60  ft 6 

from  60  ft.  w.  of  Woodward  to  w.  line  of  Cass 4 

from  Fourth  to  Lincoln 4 

from  Trumbull  to  Twelfth 4 

w.  from  Twelfth  185  ft 3 

Randolph  st.,  from  alley  s.  of  Atwater  to  Jefferson 4 

from  Atwatet  to  24  in.  main  in  Cadillac  square 8 

from  Lamed  to  Congress 4 
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Bmdolph  8t,  from  Congress  to  Adams 8 


KIND. 

iron. 
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RlTard 


St.. 


orossiDg  Qratiot 10 

alley  w.  of,  n.  from  Atwater 8 

alley  e.  of,  from  alley  s.  of  Fort  to  Champlain 4 

alley  e.  of,  from  alley  n.  of  Momx>e  to  Gratiot 4 

Baospach  st,  from  Hammond  to  Livemois 4 

Baynor  St.,  from  Clinton  to  Qratiot 4 

Beed  pL,  w.  from  Fourth  86  ft 4 

••        from  86  ft  w.  of  Fourth  to  Crawford 8 

"        w.  from  Crawford  185  ft 4 

Reader  ave.,  from  Junction  to  488  ft  w.  of  Campbell! 4 

Reservoir  grounds,  n.  of  basin  to  80  in.  branch 24 

**                        s.  and  w.  sides  of  basin 2i 

Rich  St,  e.  from  Vinewood  904  ft 4 

"       from  Scotten  to  Twenty-eighth 4 

Riopelle  St.,  from  Atwater  to  Jefferson 8 

from  Jefferson  to  Lamed 12 

from  Larned  to  Adelaide  8 

from  Adelaide  to  218  ft.  n.  of  Hancock 6 

alley  e.  of,  a  from  Canfleld  218  f t 4 

from  Atwater  to  Jefferson 8 

from  Larned  to  Congress 4 

from  Jefferson  to  Clinton 10 

from  Mullett  to  Oratiot 10 

from  Gratiot  to  Watson 4 

from  Eliot  to  Warron 4 

from  Warren  to  Famsworth 8 

from  Famsworth  to  221  ft.  n.  of  Palmer 4 

from  221  ft  to  281  ft  n.  of  Palmer 6 

crossing  Piquette 4 

from  alley  n.  of  Boulevard  to  Pallister 4 

n.  from  Pallister  1,178  ft 6 

RiTerst.,  from  Third  to  Fourth 4 

from  Fifth  to  Sixth 4 

from  Dizth  to  e.  side  H.  C.  R*  R. .••••••....•• «•• •  o 

crossing  M.  C.  R.  R.  tracks  270  ft 6 

from  w.  line  of  M.  C.  R.  R.  to  625  ft.  w.  of  Twenty  fourth 8 

from  Pleasant  to  Campau 8 

from  Campau  to  main  entrance  of  Ezi)08ition  Grounds 6 

8.  from  main  into  Det.  &  L.  S.  Copper  Works 4 

Roby  st,  n.  from  Ferry  826  ft 4 

Rohns  ave.,  from  Elm  Grove  to  alley  s.  of  Mack 6 

Romeyn  st.,  w.  from  Junction  274  ft 4 

Rose  St.,  from  Eighteenth  to  Twentieth 4 

Rosedale  ave.,  from  16-in.  main  to  e.  line  of  Woodward 6 

"                  from  e.  line  of  Woodward  to  w.  line  of  Oakland 4 

Rowena  st..  from  Woodward  to  Riopelle 4 

Rowland  st.,  s.  from  State  187  ft 4 

n.  from  State  237  ft 6 

Russell  St.,  from  Lamed  to  Congress 6 

from  Congress  to  Monroe 4 

from  Mullett  to  Maple 8 

from  Maple  to  Gratiot 4 

from  Gratiot  to  Watson 8 

from  Watson  to  Canfleld 6 

from  Canfleld  to  s.  line  of  Hendrie 10 

from  s.  line  of  Hendrie  to  s.  line  of  P*iquette 8 

from  s.  line  of  Piquette  to  Moeller 6 
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Russell  St.,  alley  e.  of,  from  Chase  to  Fort 2»4 

"  alley  e.  of ,  n.  from  Willis  220  ft 4 

Sargent  st.,  crossing  Collins 6 

Savoy  St.,  from  Twenty-first  to  Twenty-second 4 

"  from  Twenty-third  to  Twenty-fourth 4 

Schiller  st.,  e.  from  McClellan  345  ft 4 

Schulte  ave.,  from  alley  n.  of  Boulevard  to  Pallister 4 

Scott  St.,  from  Orleans  to  Chene 30 

"   •     from  Riopelle  to  e.  line  of  St.  Aubin 4 

from  e.  of  St.  Aubin  to  Dubois 3 

crossing  Dubois  and  Chene 4 

e.  from  Dubois  190  ft  8 

from  190  ft.  e.  of  Dubois  to  499  ft.  e  of  Chene 3 

from  499  ft.  e.  of  Chene  to  Jos.  Campau 4 

Scotten  ave.,  from  Fort  to  Dix 6 

*•  from  Dix  to  Buchanan , 8 

*•  from  Buchanan  to  McGraw '.  6 

Sears  aye.,  from  Holcomb  to  McCIellan 4 

Second  St.,  from  Front  to  alley  n.  of  Jefferson 6 

from  Jefferson  to  alley  n.  of 10 

crossing  Congress 10 

•'  from  Abbott  to  alley  s.  of 8 

Second  st.  and  ave.,  from  Abbott  to  Bagg 10 

"     ave.,  from  High  to  166  ft.  n.  of  Henry 4 

"  from  Bagg  to  30  ft.  n.  of  Prentiss 6 

"  crossing  Canfield S 

•'  e.  side  from  s.  line  of  Forest  to  184  ft.  n.  of 6 

"  e.  side,  crossing  Hancock,  Warren  and  Putnam 6 

"  e.  side,  crossing  Merrick,  Kirby  and  Holden 6 

•'  w.  side,  crossing  Hancock,  Warren  and  Putnam 4 

•  •  w.  side,  crossing  Merrick,  Kirby  and  Holden 4 

s.  from  Holden  700  f t 3 

**  from  Hplden  to  205  ft.  n.  of  Milwaukee 6 

"  crossing  N.  Boulevard 8 

"  alley  e,  of,  from  alley  n.  of  Canfield  to  Prentiss 4 

Selden  ave.,  from  Woodward  to  Third 4 

"  from  Fourth  to  alley  w.  of 4 

from  alley  w.  of  Fourth  to  Crawford 3 

from  Sixth  to  Seventh 4 

from  River  to  alley  n.  of  Lafayette 8 

from  alley  n.  of  Lafayette  to  Bagg 10 

from  Bagg  to  Grand  River 8 

from  Grand  River  to  Brigham 6 

crossing  Brigham 8 

from  Brigham  to  150  ft.  n.  of  Lysander 2J4 

from  150  ft.  n.  of  Lysander  to  n.  line  of  Putnam 6 

crossing  Merrick 6 

from  214  ft.  s.  of  Kirby  to  339  ft.  n.  of  Stanley 6 

*'  alley  w.  of,  from  alley  n.  of  Pine  to  Spruce 3 

"  alley  w.  of,  from  Perry  to  alley  s.  of 4 

Seventeenth  st.,  from  Fort  to  28  ft.  s.  of  Poplar  6 

"  from  28  ft.  s.  of  Poplar  to  Buchanan 4 

"  from  Buchanan  to  244  ft.  n.  of  Hancock '..  6 

from  42  ft.  n.  of  Merrick  to  Kirby 6 

"  s.  from  24-in.  main  in  N.  Boulevard  62  ft 6 

Shady  lane,  crossing  W.  Boulevard 4 

**  crossing  Vinewood 6 

Shelby  st:,  w.  ^ide,  Atwater  to  Woodbrid^e 3 
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BlMllqr  St.,  w.  aide,  Woodbridge  to  Jeffenon 4  iron. 

"          e.  Bide,  Woodbridge  to  Jeffenon 8  " 

*'           from  JefferBOQ  to  Michigan 10  ** 

**          from  Lafayette  to  alley  8.  of  Michigan. 4  " 

Sheridan  ave.,  from  Jefferson  to  Kercheval 6  ** 

Sherman  St,  from  Hastings  to  Elmwood 4  " 

*•              from  Crane  to  alley  w.  of 4  ** 

Sthlej  St,  from  Woodward  to  Clifford 4  *' 

Sidiiey  ave.,  from  16  in.  main  in  Woodward  to  w.  line  of  Oakland 6  '* 

Sixth  St,  from  River  to  Congress 16  " 

.      "         from  Congress  to  Abbott 24  ** 

•*        from  River  to  alley  n.  of 4 

*'        from  alley  n.  of  Labrosee  to  Bagg    4  ** 

n.  from  Bagg  88  ft 8 

from  88  ft  n.  of  Bagg  to  478  ft  n.  of  Grand  River 4 

from  478  ft  n.  of  Grand  River  to  Brigham 6  " 

'•        crossing  Brigham 6  and  8  ** 

'*         from  Brigham  to  265  ft  n.  of  Lysander 4  ** 

Sixteenth  St,  from  Lafayette  to  Myrtle 6  " 

**                from  Myrtle  to  Buchanan 8  " 

from  Buchanan  to  Grand  River 10  " 

'*  from  Grand  River  to  McGraw 6 

"                8.  from  24  in.  main  in  N.  Boulevard  68  ft 8  *' 

'•               alley  w.  of,  from  Lafayette  to  Howard 3  " 

Smith  a ve.,  from  Woodward  to  Oakland 4  *' 

South  St.,  from  Grand  River  to  Noble 4  ** 

Southern  ave,  e  from  Livemois  152  ft 4  " 

Spencer  St.,  from  Cass  to  Second 4  " 

Sproat  St.,  from  Woodward  to  Cass. 4 

Spruce  St.,  from  Fifth  to  alley  w.  of  Seventh , 4 

*•           from  alley  w.  of  Trumbull  tp  National 4  " 

"  from  Harrison  to  Twelfth 4 

"            alley  s.  of,  from  alley  w.  of  Seventh  to  alley  e.  of  Trumbull. .  3  ' " 
St  Albertus  pi.,  from  22  ft.  e.  of  Dequindre  to  260  ft.  w.  of  St.  Aubin.      .4 

w.  f rom  St  Aubin  280  ft  8 

St.  Antoine  St.,  from  Atwater  to  Congress 8  " 

"                    from  Jefferson  to  Congress 4  " 

"                    from  Congress  to  Gratiot 6  *' 

'/                    crossing  Champlain 8  '' 

from  Gratiot  to  Elizabeth. 4 

from  Elizabeth  to  Adelaide 6 

"                    from  Adelaide  to  Watson 8  " 

"                     from  Watson  to  Famsworth 6  •' 

"                     crossing  Frederick 6  " 

•*  n.  f rom  Piquette  446  f t 6 

"                    from  150  ft.  s.  of  Milwaukee  to  4  in.  in  N.  Boulevard  ....  6  " 

"                     crossing  N.  Boulevard 8  " 

St.  Aubin  ave.,  from  Atwater  to  Harper 6  " 

"                   crossing  Trembly 6  " 

from  Pallister  to  75  ft.  n.  of  Vulcan 6 

**                   from  Congress  to  Champlain 36  " 

"                   from  Lamed  to  Congress 12  " 

*'                   crossin,  N.  Boulevard 10  " 

alley  w.  of ,  8.  from  Ferry  266  ft 2J4  wood. 

St.  Clair  pi.,  from  Nineteenth  to  alley  w.  of  Eighteenth 4  iron, 

St.  Joseph  St.,  from  Russell  to  Biopelle  3  " 

f rom  e.  line  of  Riopelle  to  310  ft  e.  of  St  Aubin 4  " 

from  310  ft  e.  of  St  Aubin  to  202  ft  e.  of  Chene 3 
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St.  Joseph  St.,  from  202  ft.  e.  of  Chene  to  Grandy 4 

"        *        from  Grandy  to  Joseph  Campau 8^ 

**  f rom  w.  line  of  McDougall  to  438  f t.  e.  of 8& 

St.  Paul  ave.,  from  Bellevue  to  e.  line  of  Concord 4 

*•  from  w.  line  uf  E.  Boulevard  to  e.  line  of  Field 4 

•*  from  Townsend  to  Baldwin 4 

"  from  Crane  to  alley  w.  of   .• . .  4 

Standish  st.,  from  Twentieth  to  Foundry 6 

Stanley  ave.,  from  Seventh  to  w.  line  of  Trumbull 4 

"  W.J  rom  Twelfth  183  ft 4 

Stark  ave.,  from  Welch  to  Livemois 4 

State  St.,  from  Woodward  to  Washington 80 

"       from  Woodward  to  Washington, 10 

*•       w.  of  branch  in  Washington  24  ft 24 

Stimson  pi.,  from  Woodward  to  Cass 4 

Sullivan  ave.,  from  Michigan  to  270  ft.  n.  of  Linden 6 

"  s.  from  Buchanan  288  ft 6 

n.  from  McGraw  61  ft 6 

from  104  ft.  s.  of  Piquette  to  250  ft.  n.  of  Wref ord 6 

**  from  s.  to  n.  line  of  N.  Boulevard 8 

Summit  ave.,  from  River  to  Wabash  R.  R 6 

Superior  st.,  w.  from  Beaubien  220  ft 4 

**  from  Beaubien  to  Hastings 2^ 

crossing  St.  Antoine  and  Hastings 4 

e.  from  Hastings  859  ft 8 

crossing  Russell  and  Riopelle 4 

w.  from  Rivard  487  ft 4 

from  Rivard  to  Russell 2^ 

from  Riopelle  to  Dequindre 4 

from  Dequindre  to  St.  Aubin 2J4 

crossing  St.  Aubin  and  Chene. 4 

from  St.  Aubin  to  843  ft.  e.  of  Chene 8 

from  197  ft.  w.  of  Grandy  to  Mitchell 4 

from  McDougall  to  Gratiot 4 

Swain  ave.,  from  40  ft.  s.  of  Wabash  R.  R.  to  Fort 6 

Sycamore  St.,  w.  from  Grand  River  128  ft 6 

•*  from  alley  w.  of  Trumbull  to  National 4 

"  from  Harrison  to  Wabash 4 

Sylvester  st.,  from  Gratiot  to  Mt.  Elliott 4 

"  from  Beauf ait  to  Bellevue 4 

Tenth  st.,  from  River  to  Baker 8 

"        from  Baker  to  Michigan 6 

Theodore  St.,  e.  from  John  R  402  ft 4 

from  226  ft.  w.  of  Beaubien  to  106  ft.  e.  of  Riopelle 4 

from  268  ft.  w.  of  St.  Aubin  to  Grandy 4 

crossing  Collins 8 

from  Mt.  Elliott  to  w.  line  of  Beaufait 4 

Third  St.,  from  Front  to  s.  line  of  River 6 

from  s.  line  of  River  to  Lamed 8 

from  Lamed  to  alley  n.  of '. 6 

from  Lamed  to  Fort 24 

from  alley  s.  of  Porter  to  Michigan 8 

from  Michigan  to  Grand  River 4 

Third  ave.,  from  Grand  River  to  Bagg 8 

from  Bagg  to  Holden 6 

crossing  Brigham 8 

from  Brigham  to  Canfield 80 

alley  e.  of,  from  Henry  to  Brainard 4 
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Tbiiteenthst.,  from  Porter  toll2ft.  n.  of  Elm 6  iron. 

••  croHiii«r  Myrtle 6 

from  Magnolia  to  Grand  River 6  *' 

n.  from  Grand  River  409  ft 4 

8.  from  Hancock  HO  ft 6 

n.  from  Hancock  150  ft 4 

from  ISO  ft.  n.  of  Hancock  to  n.  line  of  Warren 6  ** 

alley  e.  of,  8.  from  Porter  181  ft •..  4  " 

Thirty-fimt  St.,  from  Michigan  to  am  ft.  8.  of  Warren 6 

Thirty-aeoond  St,  from  Michigan  to  87  ft.  n.  of  Buchanan 6  " 

Thirty-third  St.,  from  Michigan  to  408  ft.  n.  of  Buchanan 6  '* 

Thorbom  ave.,  B.  from  Mack  084  ft 6 

Tillman  ave.,  from  Michigan  to  Breckenridge 6 

s.  from  Warren  liW  ft 0 

'*  8.  from  Merrick  (on  the  w.)  800  ft 6 

Toledo  ave.,  from  800  ft.  e.  of  Scotten  to  McKinstry 4  " 

•*  from  McKinstry  to  Junction tt  " 

"  from  17  ft.  e.  of  Campbell  to  Livemois 6 

Townsend  ave.,  from  Jefferson  to  Kercheval 0  " 

n.  from  Mack  ^808  ft 6 

•*  fromSOSft.  n.*of  Maektos.  Uneof  GraUot 4 

"  from  8.  line  to  8-in.  main  in  Gratiot 8  '' 

Trombly  ave.,  from  Crystal  to 7  ft.  e.  of  St.  Aubin 4  " 

•*  from  Chene  to  Ellery 4 

"  crossing  Collins 0  '' 

Trowbridge  ave.,  from  le-in.  m^  to  e.  line  of  Woodward 6  " 

e.  from  Woodward  511  ft 4 

Trumbull  ave.,  from  Abbott  to  alley  s,  of 10  " 

n.  from  Abbott  80  ft 6 

from  Michigan  to  Plum 6  " 

**  from  Grand  River  to  alley  n.  of 6 

•*  from  Brigham  to  Forest 8 

from  Forest  to  497  ft.  n.  of  G.  T.  Ry 6 

from  50  ft.  n.  of  Piquette  to  Holden 6 

**  alley  e.  of,  from  Plum  to  Sycamore tt  " 

"  alley  w.  of ,  from  Cherry  to  Pine 3  " 

"     "*  alley  w.  of,  from  Pine  to  Myrtle 4 

•*  alley  w.  of,  from  alley  n.  of  Grand  River  to  Brigham 6  ** 

TuHcola  St.,  alley  8.  of,  from  alley  w.  of  Fourth  to  Crawford 4  " 

**  alley  n.  of,  from  alley  w.  of  Fourth  to  Crawford 4  '* 

Twelfth  St.,  from  458  ft.  8.  of  River  to  Lafayette 4 

'*  from  Howard  to  Baker 4  " 

*•  from  Baker  to  Brigham 6 

"  from  Brigham  to  s.  line  of  N.  Boulevard 8 

"  from  s.  line  of  N.  Boulevard  to  84  in.  main 10  " 

Twentieth  St.,  from  Fort  to  Michigan 6  '* 

*'  alley  e.  of,  8.  from  Rose  19?  ft 3 

Twenty-first  St.,  from  Fort  to  Standish 4  '' 

Twenty-second  St.,  from  Fort  to  Dalzelle 6  " 

Twenty-third  St.,  from  Fort  to  880  ft.  n.  of  Porter 4  *' 

from  380  ft.  n.  of  Porter  to  419  ft.  n.  of  Dalzelle 3  "    • 

"  crossing  Baker 4 

n.  from  M.  C.  R.  R.  859  ft 3 

from  859  ft.  n.  of  M.  C.  R.  R.  to  Magnolia 6 

from  Magnolia  to  35  ft.  n.  of  Linden 3 

from  35  ft.  n.  of  Linden  to  L.  S.  R.  R 4 

from  Buchanan  to  150  ft.  n.  of  Hancock 6 

8.  from  Warren  895  ft. 6 
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Twenty-third  St,  from  Merrick  to  Kirby 6 

"  from  Kirby  to  McGraw 4 

Twenty-fourth  St.,  from  River  to  Fort 4 

•*  from  Fort  to  Baker 6 

"  from  Baker  to  ao  ft.  n.  of  Michigan 8 

"  from  20  ft.  n.  of,  to  54  ft.  n.  of  Michigan 12 

"  from  64  ft.  n.  of,  to  06  ft.  n.  of  Michigan 16 

•      from  96  ft.  n.  of,  to  181  ft.  n.  of  Michigan 18 

from  181  ft.  n.  of,  to  236  ft.  n.  of  Michigan 20 

from  286  ft.  n.  of  Michigan  to  Butternut 24 

•*  from  Butternut  to  Buchanan 10 

*'  from  Buchanan  to  McGraw 8 

Twenty-fifth  St.,  from  Howard  to  Baker 4 

from  Baker  to  100  ft.  s.  of  Toledo 6 

from  E  St.  to  Michigan 4 

from  Michigan  to  Linden 6 

n.  from  Linden  192  ft 3 

from  696  ft.  s.  of,  to  166  ft.  n.  of  Buchanan 6 

♦•  8.  from  Hancock  899  ft 6 

Twenty-sixth  st.,  from  60  ft.  s.  of  £  st.  to  Buchanan 6 

•♦  from  410  ft.  s.  of  Kirby  to  McGraw 6 

Twenty-seventh  st.,  from  Dix  to  827  ft.  s.  of  Toledo 6 

"  from  Michigan  to  Monteith 6 

"  from  Merrick  to  Hudson 6 

Twenty-eighth  St.,  from  Michigan  to  127  ft.  n.  of  Kinsman 6 

Twenty-ninth  st,  from  666  ft.  s.  of  Michigan  to  Buchanan 6 

Union  St.,  from  Fourth  to  Fifth. 3 

Uthes  ave.,  from  dark  to  McKinstry 4 

Van  Dyke  ave.,  from  Jefferson  to  160  ft.  n.  of  Waterloo 8 

♦*  from  Mack  to  Gratiot 8 

**  from  Gratiot  to  8.  line  of  Centre-line  road 6 

Vine  st,  from  Fourth  to  Fifth 3 

Vinewood  ave.,  from  Fort  to  Buchanan 24 

from  Fort  to  480  ft.  n.  of  Toledo 6 

from  F  to  Buchanan 6 

from  Buchanan  to  Merrick 10 

s.  from  Grand  River  800  ft 8 

Visgar  st,  from  Vinewood  to  La  Salle 6 

Volunteer  ave.,  w.  from  Junction  315  ft 4 

Wabash  ave.,  from  n.  line  of  M.  C.  R.  R.  to  Ottawa 6 

from  Ottawn  to  Grand  River 4 

from  Grand  River  to  s.  line  of  L.  S.  R.  R J^ 

from  s.  line  of  L.  S.  R.  R.  to  186  ft  n.  of  Piquette 6 

crossing  Warren 6 

8.  from  24-in.  main  in  N.  Boulevard  63  ft 6 

"  alley  e.  of ,  from  186  ft,  s.  of  Butternut  to  Myrtle 2^4 

"  alley  east  of ,  crossing  Myrtle 4 

Walker  st.,  from  Atwater  to  Jefferson 4 

Warren  ave.,  from  w.  line  of  Cass  to  106  ft.  e.  of  Riopelle 4 

from  St  Aubin  to  117  ft.  w.  of  Chene 4 

from  168  ft.  w.  of,  to  e.  line  of  Grandy 4 

crossing  Collins 6 

from  Second  to  Third 4 

from  Fourth  to  Crawford 2J4 

from  Crawford  to  106  ft.  w.  of  Seventh 4 

from  National  to  alley  w.  of  Wabash 4 

from  Fourteenth  to  Sixteenth 4 

from  w.  line  of  Sullivan  to  w.  line  of  Twenty- fourtli 6 
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•▼e.,  from  160  ft.  e.  of,  to  w.  line  <^  Vinewood 6 

WMhiagton  are. ,  from  Michigan  to  State 80 

**  from  Michigan  to  Park 10 

'*  alley  e.  of,  from  alley  n.  of  Michigan  toalley  8.  of  Park..  4 

**  alley  w.  of,  from  alley  n.  of  Michigan  to  alley  s.  of  Park,  4 

Waterloo  it.,  from  Dequindre  to  Jos.  Campau * 4 

from  alley  e.  of  McDougall  to  Elmwood. 4 

e.  from  IQmwoodfidSft u 8 

*'  from  501  ft  e.  of  Elmwood  to  w.  line  of  Burlage  pi 4 

fromMtElUoUto57ft.e.  of  Beaufait .'. 4 

Watson  St. ,  from  Woodward  to  Brush 4 

"  from  Brash  to  Betervoir S4 

'*       .    from  Dequindre  to  Chene fS^ 

"  crossing  St.  Aubin,  Dubois  and  Chene 4 

Wayne  st,  s.  from  Woodbridge  178  ft i 4 

"  from  Woodbridge  to  Michigan 6 

Webster  pi.,  e.  from  Nineteenth  S76  ft 4 

".  e.  from Twenty*second 240 ft fS^ 

Welch  ave.,  from  Plumer  to  s.  line  of  M.  C.  R.  R 6 

from  211  ft  s.  of,  to  285  ft.  n.  of  Stark 6 

"  from  Ingersoll  to  n.  line  of  city  limits 6 

Wessonave.,  from  Toledo  to  L.  S.  R.  R 6 

"  from  n.  line  of  G.  T.  Ry.  to  Leavitt 4i 

**  from  Det  L.  and  N.  R.  R.  to  100  ft.  n.  of  Herbert 6 

Westminster  aye.,  from  10-in.  main  to  saoft  e.  of  Woodward 6 

Whitaker  ave.,  e.  from  Russell  781  ft 4 

Widman  pi.,  n.  from  Harper  160  ft 6 

Wight  St.,  from  Chene  to  Leib 4 

*'  fromLeibtollOft.  e.  of  Meldrum 6 

*•  alley  s.  of ,  e.  from  McI>ougall  280  ft 4 

Wilcox  St.,  from  Woodward  to  Miami 12 

Wilkins  ave.,  from  16-in.  nukin  to  w.  line  ot  Woodward 6 

**  from  w.  line  of  Woodward  to  e.  line  of  Aubumdale 4 

Wilkins  St.,  from  Brush  to  Russell 4 

"  from  168  ft.  w.  of  Riopelle  to  Dequindre 4 

"  e.  from  Dequindre  540  ft 2J4 

"  from  540ft.  e.  of  Dequindre  to  e.  line  of  St.  Aubin 4 

from  St  Aubin  to  225  ft.  e.  of  Dubois 8 

"  crossing  Dubois  and  Chene 4 

"  w.  from  Chene  875 ft ...  2J4 

Williams  ave.,  from  Michigan  to  106  ft.  n.  of  Breckenridge . . . ' 6 

"  from  n.  line  of  Merrick  to  Hudson 6 

Williams  rd.,  from  16-in.  main  to  w.  line  of  Woodward 6 

Willis  ave.,  from  Woodward  to  Beaubien 4 

••  from  Beaubien  to  St.  Antoine 8 

from  St  Antoine  to  Hastings 2^4 

e.  from  Hastings  866  ft 4 

from  866  ft  e.  of  Hastings  to  Rivard 3 

"  from  Rivard  to  Russell 8 

from  w.  line  of  Russell  to  Dequindre 4 

'*  from  e.  line  of  Dequindre  to  80  ft.  e.  of  Dubois 2^ 

crossing  St.  Aubin  and  Chene ,  4 

"  f  rom  80  f  t  e.  of  Dubois  to  Grandy 8 

"  from  Jos.  Campau  to  McDougall 2J4 

crossing  Mitchell 4 

from  w.  line  of,  to  201  ft  e.  of  McDougall 4 

e.  from  Collins  14d  ft 4 

*'  from  Woodward  to  Third 6 
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Willis  ave.,  from  Fourth  to  Crawford 

"            from  Sixth  to  Eighth - 

e.  from  Twelfth  215  ft 3 

*'            crossing  Twelfth — 

Winder  St.,  from  Woodward  to  Orleans 

Wing  pi.,  from  Nineteenth  to  alley  w.  of  Eighteenth 

Winslow  ave.,  n.  from  Grand  River  85  ft 

Winter  st.,  e.  from  Dequindre  481  ft 

Witherell  st.,  from  e.  line  of  Woodward  to  Miami 1_ 

'*  from  Woodward  to  Miami 

*•  from  Miami  to  Adams 

"  from  Adams  to  alley  n.  of 

WolflP  St.,  e.  from  Scotten  367  ft 

Woodbridge  st.,  from  Randolph  to  Brush 

'•  e.  from  St.  Antoine  230  ft.'. 

*•  from  St.  Antoine  to  Rivard 

'*  from  Rivard  to  Russell ' 

'*  from  Russell  to  Orleans ". 

"  from  Orleans  to  Dubois 

I                                             ••                    w.  f rom  Jos.  Oampau  800  ft : 

•'                    e.  from  Jos.  Campau  400  ft 4 

•'                   crossing  Leib  w.  side  24  ft < 

w.  from  Leib  300  ft t 

'*                    alley  s.  of,  from  Bates  to  Randolph 4 

"                    alley  s.  of,  from  Brush  to  210  ft.  e.  of  Beaubien i 

*'                    crossing  Woodward £ 

"                    from  Woodward  to  Griswold € 

'*                    from  Griswold  to  First 4 

**                    from  First  to  Second fl 

Woodland  ave.,  from  16  in.  main  to  e.  line  of  Woodward fl 

•*                    e.  from  Woodward  780  ft 4 

Woodward  ave.,  from  Atwater  to  Jefferson l€ 

"                    e.  side,  s.  from  Atwater  246  ft 3 

"                    w.  side,  s.  from  Atwater  171  ft 4 

"                    from  Jefferson  to  Soldiers'  Monument 94 

from  Atwater  to  Adams C 

*'                    from  Adams  to  Baltimore 1^ 

•'                    from  Baltimore  to  Palllster ( 

from  N.  Boulevard  to  Woodland. 1< 

i                                                "                    from  High  to  200  ft.  n.  of  Canfleld ^ 

"                    from  Bagg  to  Edmund  pi 94 

' '                    alley  e.  of,  from  alley  s.  of  Atwater  to  alley  s.  of  Jefferson  ^ 

"                   alley  e.of ,  from  alley  n.of  Jefferson  to  alley  n.of  Congress  4 

alley  e.  of,  from  Gratiot  to  alley  s.  of  t 

' '                    alley  e.  of,  from  Gratiot  to  alley  s.  of  Witherell 4 

"                   alley  e.  of ,  from  Elizabeth  to  alley  s.  of fi 

*'                   alley  e.  of ,  crossing  Elizabeth 4 

alley  e.  of,  from  Columbia  to  Montcalm i 

"                   alley  w.  of,  from  Atwater  to  alley  s.  of  Jefferson 4 

alley  w.  of,  from  n.  of  Jefferson  to  Lamed 4 

"                    alley  w.  of,  from  Lamed  to  Congress 8 

alley  w.  of,  from  Congress  to  alley  n.  of 4 

'*                   alley  w.  of,  from  alley  n.  of  Michigan  to  alley  s.  of  Park  4 

•*                   alley  w.  of,  from  Montcalm  to  High 4 

Woodward  ave.  terrace,  from  Woodward  to  John  R 4 

Wreford  ave.,  from  Grand  River  to  98  ft.  e.  of  Sullivan 4 

L      '                           Zender  pi.,  w.  from  Mt.  Elliott  a54  ft.. 4 
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Chief  Engineer  at  Pumping  Works URIAH  GOULD. 
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PuKCHAsiNG  Agent THOMAS  E.  LYNCH. 
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DETROIT    WATER    WORKS. 


METER    RATES. 

First  SvOOO  €iiblc  Feet9  eacb  montli^  each  100  gallons ^  of  a  cent. 

All  OTer9  each  100  gallons V^  of  a  cent. 


ASSESSMENT     RATES. 
From  July  Ist,  1886. 

PER  AMNDM 

For  Family^  household  purposes S5  00 

Bacb  Additional  Family  in  same  house,  supplied  with  one  faucet. .  3  00 
Green  Honses,— Special  ratesi.  . 

PrlTate  Stable*)  for  each  horse 2  00 

I^lTery  Stables,     "      "        **     2  00 

nray  and  Team  Horses,  each 1  00 

€oiv^s,  each 1  OO 

Stores  and  Offices $.2  00  to  20  00 

Bakeries,  average  daily  use,  for  each  barrel  of  flour 3  50 

Saloons,  Groceries  and  Provision  Stores,  from $3  00  to  100  OO 

Bar,  with  faucet,  from H  00  to  50  00 

Flsb  Houses 10  00  to  100  00 

Slang^liter  Houses.— Special  rates. 

Hotels  and  TaTerns,  in  addition  to  family  rate,  each  room 1  00 

Boarding:  Scbools,  each  room 1  00 

Public  Scbools,  from $5  00  to  50  00 

Building:  Purposes,  each  1  M  brick 5 

"                   "                *•     100  yards  plastering 10 

"                   "                "     perch  stone 1}4 

Printing:  Offices.— Special  rates. 

Butcber  Stalls,  each  not  less  than 3  00 

'Workshops,  for  10  persons  or  under 3  00 

••              for  each  additional  10  persons 1  00 

Estimated  quantities  of  water  each  100  gallons 2 

Boarding:  Houses,  in  addition  to  family  rate,  each  boarder 1  00 


FIXTURES. 

Batb  Tubs,  for  families,  1st  tub,  $2;  each  additional $1  00 

Batb  Tubs,  public,  each  tub 5  00 

'Water-closets,  for  a  family,  1st  closet,  $3  00;    each  additioual,  $l  00 

$3  00  to  15  00 
'Water-closets,  for  Hotels,  Stores,  Factories,  etc.,  for  ten  per- 
sons, $5  00;  each  additional  person 25 

Bod  'Water-closets,  not  less  than 6  00 

Urinals,  not  less  than 2  00 

'Wasb-Hand  Basins,  for  family $1  00  to  3  00 

•*            "               "         for  other  purposes,  each  person 25 

Permanent  'Wasb  Tubs No  Charge. 

Hose,  for  lawn  and  street  sprinkling  purposes free. 

Hose,  for  other  purposes $3  00  to  30  00 

Fountains 5  00  to  20  00 

Street  Sprinklers,  each  wagon 150  00 

'Where  there  is  a  waste  of  water  a  proper  increase  of  rates  will  be  made. 


REPORT 


OF  THE 


BOARD  OF  WATER  COMMISSIONERS 


OF  THE 


CITY  OF  DETROIT. 


To  the  Honorable  tJie  Common  Council  of  the  City  of  Detroit  : 

Grentlemen — The  Board  of  Water  Commissioners  of  the 
City  of  Detroit,  in  compliance  with  a  time-honored  custom, 
respectfully  submit  herewith  a  report  for  the  year  ending 
December  31st,  1895. 

The  extent  and  importance  of  the  affairs  under  the  man- 
agement of  this  Board  have  required  a  subdivision  and 
classification  of  the  work,  with  corresponding  heads  of 
departments.  These  executive  officers  each  year  furnish 
detailed  reports,  which  it  is  hoped  your  honorable  body  will 
find  time  to  examine.  Besides  the  important  report  of  the 
Greneral  Superintendent  and  Secretary,  carefully  prepared 
statements  are  submitted  by  the  Civil  Engineer,  the  Super- 
intendent of  Gates,  the  Superintendent  of  Meters  and  In- 
spection, the  Chief  Engineer  at  the  pumping  station,  the 
Superintendent  of  Grounds,  and  the  Superintendent  of 
Extensions. 

A  number  of  extraordinary  improvements  during  the  past 
year  require  special  mention.  The  most  important  of  these 
is  the  construction  of  a  forty-two-inch  main,  extending  from 
the  pumping  station  in  a  direct  line  to  Chene  street,  a  dis- 
tance of  14,000  feet.     This  main,  while  largely  increasing 
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the  supply,  will  reinforce  the  pressure  of  the  entire  system. 
Though  practically  completed,  it  will  not  be  put  into  opera^ 
tion  until  the  close  of  the  winter  season.  The  cost  of  this 
improvement  has  been  the  sum  of  |180,000.  To  aid  in  meet- 
ing this  expense  bonds  were  issued,  as  authorized  under  the 
act  of  1873,  in  the  sum  of  ?100,000.  These  bonds  are  payable 
in  1925,  bearing  4  per  cent,  interest  in  gold.  The  premium 
obtained  upon  the  sale  of  these  bonds  was  the  sum  of  $11,- 
100,  which  reduces  the  interest  from  4  per  cent,  to  3f  per 
cent.  The  balance  of  |80,000  required  for  this  main  has 
been  met  from  the  general  income. 

The  new  AUis  pumping  engine  has  been  accepted,  after  a 
thorough  examination  and  test  by  experts,  and  the  contract 
for  roofing  the  engine  house  with  tile  has  also  been  finished. 
Another  important  piece  of  work  at  the  pumping  station, 
which  was  both  begun  and  completed  this  past  season,  is 
the  new  embankment  between  the  settling  basin  and  the 
canal.  The  amounts  paid  for  the  balance  due  upon  last 
year's  contracts  and  the  work  of  this  year  at  the  pumping 
station  amount  to  the  sum  of  $35,000. 

The  rapid  growth  of  the  city  and  the  additional  burdens 
placed  upon  the  pumping  department  will  re(]uire  constant 
expansion  in  the  facilities  for  meeting  these  demands,  and 
we  are  compelled  to  pass  over  to  the  coming  year  obliga- 
tions for  about  $30,000  for  four  new  boilers  which  are  to  be 
purchased,  and  for  the  necessary  apparatus  for  handling 
and  carrying  coal. 

A  bronze  bust  of  the  late  Chauncey  Hurlbut  has  been 
mounted  upon  an  Aberdeen  granite  pedestal  in  the  memo- 
rial gateway.  It  is  fitting  that  we  should  gratefully 
acknowledge  the  valuable  services  of  Mr.  Hurlbut  while  liv- 
ing and  the  provision  that  he  has  made  for  a  perpetual  ben- 
eficence. His  will  equally  provides  for  two  objects;  the 
care  and  improvement  of  the  grounds,  and  also  the  mainten- 
ance of  a  library.  It  is  hoped  that  some  arrangement  may 
be  consummated  by  which  a  branch  of  the  Public  Library 
shall  be  established  at  the  Park.     Many  of  the  larger  cities 
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are  maintaining  branch  libraries,  giving  remote  sections 
convenient  opportunities  of  drawing  books  from  the  Public 
Library.  The  attractive  features  of  this  park  and  the  rapid 
increase  in  population  in  its  vicinity  give  a  most  favorable 
opportunity  to  introduce  this  method  in  our  city. 

We  desire  to  call  special  attention  of  your  honorable  body 
to  the  efforts  of  this  Board  made  during  the  past  year  to 
obtain  the  passage  of  a  bill  in  the  Legislature  providing  for 
the  payment  of  new  pipe  by  abutting  property.  This  bill 
passed  the  House,  but  not  the  Senate.  Under  the  present 
system,  a  large  amount  of  pipe  has  been  laid  which  is  not 
used  by  the  property  through  which  it  extends,  and  this  ex- 
pense has  been  unfairly  borne  by  the  general  consumer. 
Whatever  other  methods  may  be  adopted  in  the  future  rela- 
tive to  the  supply  of  water,  it  is  hoped  that  the  abutting 
property  act,  at  the  next  session  of  the  Legislature,  will  pass 
the  barriers  of  both  Houses  and  receive  the  signature  of  the 
Executive. 

The  Board  desire  to  encourage  a  wholesome  interest  in 
the  quality  as  well  as  in  the  quantity  of  the  liquid  which  it  is 
its  province  to  furnish.  The  Board  of  Health  and  the  med- 
ical profession  should  bear  a  responsibility  for  the  health- 
fulness  of  the  water  supply,  and  this  Board  will  welcome  an  v 
information  or  enlightenment  relative  to  these  important 
matters.  Physicians  agree,  so  far  as  they  are  agreed  upon 
any  one  thing,  that  typhoid  is  an  indication  of  unwholesome 
water,  while  diphtheria  is  attributed  to  defective  sewerage. 
Statistics,  covering  a  series  of  years,  show  th^t  Detroit  has 
suffered  least  from  Typhoid  of  any  of  the  lake  cities,  while 
Chicago  and  Toronto  have  suffered  most.  The  reverse  is 
true  of  diphtheria,  Detroit  leading  the  list.  There  is  noth- 
ing in  the  location  of  Detroit  to  prevent  its  being  most 
healthful.  The  cities  of  Holland,  notwithstanding  the  dis- 
advantage of  a  moist  and  swampy  territory,  enjoy  the  great- 
est freedom  from  disease.  With  extraordinary  difficulties 
in  the  way  of  thorough  drainage  and  a  satisfactory  supply 
of  water,  Amsterdam,  Rotterdam  and  The  Hague,  by  sani- 
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tary  science  and  enlightened  municipal  administration, 
have  become  model  cities  of  the  world  in  cleanliness  and 
health. 

Comparison  with  other  cities  places  Detroit  in  the  front 
rank  as  to  its  methods  and  facilities  in  the  supply  of  water, 
and,  with  only  one  or  two  exceptions,  where  th(*  supply  is 
furnished  by  gravity,  our  rates  are  the  lowest  in  the  coun- 
try. Untrammeled  by  traditions  or  prejudices,  we  stand 
ready  to  adopt  any  methods  that,  after  careful  examination, 
are  proven  for  the  greater  benefit  of  the  people. 

In  respectfully  submitting  the  foregoing  report,  we  desire 
to  express  our  appreciation  of  the  unifonn  courtesy  which 
has  been  extended  by  your  honorable  body  to  this  Board, 
and  for  the  existing  friendly  relations. 

FRANK  E.  KIRBY, 
ALBERT  L.  STEPHENS, 
DEWITT  H.  MORELAND, 
EDWARD  W.  PENDI.ETON, 
DARIUS  D.  THORP. 
Board  of  Water  Commissioners  of  the  City  of  Detroit. 

January  2, 1896.   • 


REPORT 


OP  THE 


GENERAL  SUPERINTENDENT  AND  SECRETARY. 


January  2d,  1896. 

To  tlie  Board  of  Water  Commissioners  : 

Grentlemen — I  respectfully  submit  my  report  of  the  gen- 
eral construction  and  operation  of  the  Works  for  the  year 
1895,  together  with  a  financial  statement  of  the  receipts  and 
disbursements  of  the  Board  during  the  same  period. 

The  disbursements  amounted  to  |645,829.15,  and  the  re- 
ceipts to  $651,545.74. 

Included  in  the  disbursements  are  $50,000  of  bonds  re- 
deemed in  February,  and  $173,055.77  paid,  up  to  January 
1st,  for  the  laying  of  the  new  forty-two-inch  force  main, 
also  the  sum  of  $26,442,  charged  to  pumping  works,  all  of 
which  was  expended  in  completing  the  contracts  for  the 
new  engine,  engine  house,  etc.,  and  the  removal  of  the  dock 
between  the  settling  basin  and  the  canal  and  the  substitu- 
tion therefor  of  an  earth  embankment. 

Taking  the  sum  of  these  expenditures,  $249,498.12,  which 
are  plainly  of  an  extraordinary  nature,  from  the  total  ex- 
penditures, and  we  have  $396,331.03,  which  represents  the 
expenditures  for  operation  and  maintenance  and  for  what 
may  be  called  ordinary  extensions  and  construction. 

Included  in  the  receipts  are  $100,000  of  bonds,  sold  by  the 
Board,  and  $12,062.43  premium  received  thereon.  Deduct- 
ing the  sum  of  these  two  amounts  from  the  total  receipts, 
and  we  have  $539,483.31,  which  represents  the  receipts  of 
the  Board  from  the  ordinary  resources,  and  which  are  in 
excess  of  its  ordinary  expenditures  by  $143,152.28. 


10  FORTY-FOURTH    ANNUAL    REPORT    OF   THE 

Considering  the  fact  that  there  are  on  hand  about  1,300 
tons  of  iron  pipe,  which  will  so  far  reduce  the  expenses  for 
ordinary  extensions  the  coming  season,  and  considering 
also  the  fact  that  the  Board  has  about  3,500  tons  of  "steam- 
boat" coal,  which  it  can  utilize  either  by  its  sale  or  by  burn- 
ing it  with  an  equal  quantity  of  slack,  I  thinlc  the  Board 
can  safely  calculate  upon  having  for  the  year  1896  a  suffi- 
ciently large  revenue  to  meet  all  of  its  obligations. 

The  bonds  falling  due  in  the  immediate  future  are  $50,000 
December  1st  of  this  year  and  |100,000  April  1st,  1897.  The 
next  bonds  coming  due  thereafter  are  |100,000  September 
1st,  1899. 

IRON  PIPE  DEPARTMENT. 

The  total  expenditures  of  this  department,  including  the 
$173,055.74  for  forty-two-inch  force  main,  was  $336,880.59. 

With  the  addition  of  this  new  force  main,  the  pipe  system 
for  general  distribution  is  so  complete  that  it  will  need  but 
little,  if  any,  expenditure  the  ensuing  year.  During  the 
past  year  the  ordinary  extensions,  consisting  of  six-inch, 
eight-inch,  ten-inch  and  twelve-inch  pipe,  amounted  to  1,890 
tons.  There  is  on  hand  at  the  present  time  of  these  sizes 
1,200  tons,  and  if  extensions  in  1896  compare,  as  I  think 
they  will,  with  those  of  1895,  possibly  1,000  tons  would  sat- 
isfy our  requirements.  Certainly  the  estimate  made  in  De- 
cember of  1,750  tons  will  be  ample. 

The  keeper  of  the  storage  grounds  reports  to  me  the  sav- 
ing during  the  year,  made  by  the  Board  doing  its  own  haul- 
ing, to  be  $3,698.57.  This  is  arrived  at  on  the  basis  of  the 
contract  for  hauling  in  1894,  and  by  estimating  the  expense 
of  feeding  and  shoeing  each  horse  to  be  $12  per  month. 

The  Superintendent  of  Extensions  reports  to  me,  upon  the 
completion  of  each  extension,  the  entire  cost  thereof  in  de- 
tail, from  which  reports'  I  am  satisfied  that  notwithstanding 
the  fact  that  the  Board  established  eight  lioiirs  to  be  a  day^s 
work,  paying  the  common  laborer  therefor  $1.50,  that  the 
expense  of  laying  pipe  has  not  been  materially  increased  on 
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that  account.  To  the  fact  that  the  Board  employed  many 
men  who  were  really  unfit  to  perform  hard  labor,  but  who 
were  citizens  in  actual  need  and  who  could  not  be  refused, 
may  be  ascribed  any  increase  over  what  is  usually  consid- 
ered an  economical  cost. 

Connected  with  this  department  is  the  gang  of  men  that 
was  organized  in  August  of  1894  under  the  charge  of  John 
Bridge,  which  was  to  have  entire  charge  and  control  of  the 
valves  of  the  system,  and  whose  duties  were  to  make  a  sys- 
tematic examination  thereof,  to  repair  valves  that  were 
found  out  of  order  and  to  attend  to  their  operation  when- 
ever the  exigencies  of  the  service  might  require. 

There  are  about  6,000  gates  or  valves  in  the  system,  and 
their  condition  and  the  frequent  breakages  that  occurred 
proved  that,  although  they  are  not  of  as  delicate  workman- 
ship as  a  watch,  yet  it  is  almost  as  necessary  in  operating 
them  that  the  men  doing  so  must  be  as  skilled  in  their  work- 
manship and  how  to  handle  them  as  the  watchmaker  is  of 
the  watch  he  is  repairing. 

An  examination  of  their  work  during  the  past  year  will 
be  of  interest,  and  shows  how  necessary  it  is  to  the  well- 
being  of  our  pipe  system.    It  is  as  follows : 

5,128  valves  were  examined. 

671  were  found  out  of  order. 

623  were  repaired. 

94  were  found  shut  and  opened. 

331  were  fitted  with  larger  heads  to  stem. 

172  new  valves  were  opened. 

59  gate  wells  were  built. 

234  wells  were  rebuilt  or  readjusted. 

147  wells  were  cleaned. 

237  wells  were  repaired. 

170  wood  boxes  replaced  with  iron  boxes. 

31  iron  boxes  were  repaired. 

387  boxes  were  readjusted  on  account  of  paving. 

1,768  gates  were  shut  and  opened  for  various  purposes. 

40  blow-offs  were  repaired. 

841  gate  wells  cleaned  of  ice  and  snow. 
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PUMPING  WORKS. 

It  is  with  considerable  pleasure  that  I  reflect  upon  the 
changes  made  by  the  Board  at  the  pumping  w  orks  the  past 
year,  more  particularly  the  removal  of  the  fence  around  the 
basin,  and  the  substitution  for  the  wood  doclv  between  the 
basin  and  the  canal  of  an  earth  embankment.  Neither  the 
fence  nor  the  dock  were  useful  or  ornament-al  and  it  has 
been  my  wish  for  years  that  they  should  be  done  away  with. 

The  abandonment  of  the  stand-pipe  and  the  substitution 
therefor  of  relief  valves,  was  another  step  in  the  right  direc- 
tion, and  when  one  considers  how  much  more  efficiently 
these  simple  and  cheap  mechanical  contrivances  answer  the 
purposes  for  which  the  stand-pipe  and  tower  were  con- 
structed, one  wonders  why  it  was  not  thought  of  before. 

As  you  are  aware,  the  closest  attention  has  been  given, 
for  some  time,  to  the  subject  of  the  fuel  used  at  the  pump- 
ing works,  and  it  was  because  it  was  estimat(^d  that  a  con- 
siderable saving  could  be  effected  in  this  direction  that  oil 
was  substituted  for  coal  in  1892. 

Because  of  the  establishment  of  the  settling  basin  almost 
immediately  under  the  smoke-stack,  the  Board  was  obliged 
to  burn  hard  coal  for  years  as  a  matter  of  cleanliness.  The 
saving  made  by  the  burning  of  oil  as  a  fuel,  as  compared  to 
the  expense  in  previous  years  with  coal,  will  be  seen  by  the 
following  table,  and  which  amounted  to  over  |1,000  per 
month : 
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The  saving  effected  the  past  year,  as  shown  by  the  table, 
exceeded  that  of  the  previous  two  years  by  abont  25  per 
cent  and  is  due  to  the  economy  of  the  new  engine  and  to  the 
changes  made  by  Chief  Engineer  Gould  in  the  aiTangement 
of  the  pumps  in  the  old  engines. 

The  price  of  oU,  as  will  be  seen  in  the  table,  was  1.50 
cents  per  gallon  in  1892,  1.52^  cents  in  1893,  1.55  cents  in 
1894, 1.61  cents  the  first  nine  months  in  1895,  and  2.18  cents 
from  October  1st.  Our  present  contract,  running  from  Oc- 
tober  1st  to  April  next,  is  at  the  latter  figure,  at  which  the 
cost  of  pumping  water  is  about  the  same  as  with  hard  coal, 
less  the  cost  of  handling  the  latter.  This  is  shown  in  the 
following  table: 
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It  will  be  seen  by  this  table  that  during  the  first  five 
months  of  the  year  "crude"  oil  was  used,  with  an  average 
of  137  1-10  gallons  consumed  for  each  one  million  gallons 
of  water  pumped.  In  May,  at  the  earnest  solicitation  of 
the  contractor,  and  with  the  knowledge  that  the  works 
would  be  benefited  thereby,  the  contract  for  crude  oil  at  1.61 
cents  per  gallon  to  July  1st  was  vacated  and  a  new  contract 
for  "fuel  oil"  substituted  therefor  to  October  1st  at  1.55 
cents  per  gallon.  With  "fuel"  oil  during  June,  July,  August 
and  September,  one  million  gallons  of  water  was  pumped 
with  an  average  of  125  2-5  gallons  of  oil.  During  the  latter 
part  of  October  and  through  November  and  December, 
"crude"  was  again  used,  with  an  average  of  125  5-8  gallons 
of  oil  to  a  million  gallons  of  water. 

At  the  first  glance  the  natural  supposition  is  that  the 
efficiency  of  "fuel"  is  higher  than  that  of  "crude,"  but  when 
it  is  considered  that  the  new  engine  was  used  considerably 
more  in  the  fuel  oil  months  than  previously,  that  the  new 
arrangement  of  the  pumps  by  Mr.  Gould  was  effected  about 
June  1st,  and  that  during  the  colder  months  of  the  year 
steam  was  used  in  heating  the  engine  room,  the  engineer's 
house  and  the  greenhouse,  I  think  it  is  safe  to  say  that  there 
is  but  little  difference  in  the  two  as  a  fuel. 

In  the  column  of  "cost"  it  will  be  seen  that  the*  cost  in 
December  for  pumping  one  million  gallons  of  water  with 
oil  at  2.18  cents  per  gallon,  was  |2,758,  which  at  l.CJl  cents, 
our  former  price,  would  have  been  $2,062,  an  increase  in  the 
cost  of  pumping  of  33  2-3  per  cent. 

Considering  this  fact  that  at  this  price,  as  before  men- 
tioned, the  cost  of  pumping  water  with  oil  was  but  little 
less  than  with  hard  coal,  and  with  the  knowledge  that  at- 
tachments for  the  almost  complete  combustion  of  soft  coal 
had  been  successfully  manufactured,  your  honorable  body 
determined  to  have  the  four  new  boilers,  for  some  time  con- 
templated, designed  and  built  for  the  burning  of  soft  coal, 
screenings  or  slack,  as  might  prove  most  advantageous. 

It  was  estimated,  with  this  arrangement,  that  our  fuel 
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bill,  which  would  amount  to  over  f  40,000  annually  with  oil 
at  2.18  cents,  would  certainly  be  reduced  to  $25,000,  if  it 
would  not,  as  some  asserted,  be  reduced  one-half. 

The  Allis  engine  was  given  its  final  test  in  July.  Mr. 
George  H.  Barras,  of  Boston,  was  employed  by  the  Board  to 
make  the  test,  and  July  24th  submitted  his  report,  a  synop- 
sis of  which  will  be  found  immediately  after  the  report  of 
Engineer  Gould.  He  reported,  in  brief,  that  the  efficiency 
of  the  engine  exceeds  the  guarantee  of  the  maker,  and  upon 
that  report  it  was  accepted  by  the  Board. 

AMOUNT  EXPENDED  ON  PUMPING  WORKS  GROUNDS. 


ITEMS. 


Land 

Force  Mains 

Inlet  Pipes 

Dock,  Basin  and  Canal 

Conduits  and  Wells 

Engine,    Boiler     and     Coal 

Houses 

Stand  Pipe  and  Tower, 

Pump  Wells 

Engines 

Boilers 

Engineer's  House 

Sewer 

Grounds,  Fences  and  Gate 

way 

Inspection 

Miscellaneous 

Totals 


Previously 
Expended. 


$35,000  00 
624,008  53 

90,811  84 
137.411  02 

81,461  70 

192.276  96 

30,420  72 

64.221  56 

338,694  74 

54,711  01 

8,139  75 

3,666  25 

106,240  35 

2,977  86 

18,647  67 


$1,773,589  96 


1895. 


$9,032  58 


4,920  00 


10,828  63 


10,110  60 


664  70 


$35,556  51 


Total. 


$35,000  00 
624,008  53 

90,811  84 
146,443  60 

81,461  70 

197,196  96 

30,420  72 

54,221  56 

349,523  37 

54.711  01 

8,139  75 

3.666  25h 

116,350  95 

2,977  8& 

14,212  37 


$1,809,146  47 


METERS. 

The  number  of  meters  attached  during  the  year  was  589, 
making  the  total  in  service  of  3,775.  The  report  of  the  Su- 
perintendent of  that  department  gives  everything  concern- 
ing the  worlt  in  detail  and  contains  much  that  is  interest- 
ing.   He  has  gleaned  certain  facts  in  regard  to  the  death 
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rate  of  different  cities,  which  he  engrafted  in  his  report,  and 
which  are  valuable  information. 

The  quantity  of  water  passing  through  meters  is  14  5-10 
per  cent  of  the  w^hole  quantity  pumped,  and,  with  25  per 
cent  taken  off  from  this  whole  Quantity  for  that  which  is 
used  for  public  purposes,  for  lawn  sprinlvling  and  for  leaks 
in  the  mains,  it  is  19  5-20  per  cent  of  the  balance,  or  the 
usable  quantity. 

The  receipts  for  metered  water  during  the  year  were 
$89,392.72,  or  20  8-10  per  cent  of  the  entire  water  rates, 
which  indicates  that  but  a  small  fraction  of  one  cent  i^ 
received  by  the  Board  for  each  1,000  gallons  of  metered, 
more  than  is  received  for  the  unmetered  w  ater,  and  that  as 
close  a  correspondence  is  maintained  between  the  two  rates 
as  is  i>ossible  or  right. 

The  question  is  often  asked,  is  it  fair  to  "A''  to  place  a 
meter  on  his  premises  and  require  him  to  pay  for  every  drop 
he  uses,  for  every  drop  he  wastes,  and  for  every  drop  that 
passes  away  through  leaking  pipes  and  fixtures,  when  "B," 
his  neighbor,  is  not  metered  and,  whether  he  wastes  any  or 
not,  pays  a  stated  sum  the  year  round.  The  answer  is:  It 
is  fair  to  "A"  but  not  to  '^B."  "A"  belongs  to  a  class  of  con- 
sumers of  whom  we  know  every  gallon  they  use,  both  in  livid- 
ually  and  collectively.  "B"  belongs  to  a  class  of  whom  we 
know  every  gallon  they  use  collectively,  but  not  individ- 
ually. From  each  class,  as  above  stated,  we  receive  prac- 
tically the  same  sum  for  each  1,000  gallons.  If  "A"  desires 
to  be  saving  and  economical  he  can  do  so  and  get  the  entire 
benefit  thereof.  If  "B"  desires  to  be  careful  and  saving  he 
realizes  that  he  gets  no  benefit  therefrom  and,  then?  being 
no 'inducement  for  economy,  he  disregards  the  fact  of  run- 
ning streams  and  leaking  fixtures,  because  th(\y  do  not,  as 
he  thinks,  cost  him  anything.  In  other  words,  the  unme- 
tered consumers  are  tied  together,  each  suffc^ring  his  share 
of  the  expense  for  the  carelessness  and  wastefulness  of  any 
one  or  all  of  them.  The  "B's"  are  becoming  aware  of  this, 
and  are  deserting  the  ranks  of  the  unmetered  consumers  for 
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the  metered.  Five  hundred  and  twenty-nine  persons,  at 
their  own  request,  had  meters  placed  on  their  premises  the 
past  year. 

EFFECT  OF  RESTRICTING  WASTE. 

Inasmuch  as  it  is  a  fact  that  water  costs  directly  in  pro- 
portion  to  the  quantity  pumped,  and  as  it  is  now  an  ad- 
mitted fact  that  running  streams  do  not  in  the  least  assist 
in  keeping  the  sewers  clean  or  in  any  way  effecting  the  dis- 
lodgment  of  the  solid  accumulations  therein,  as  has  been 
often  claimed,  and,  further,  as  there  is  no  other  known  good 
purpose  that  is  conserved  by  supplying  a  larger  quantity 
than  is  necessary  for  the  various  uses  of  a  community,  me- 
chanical, domestic  and  otherwise,  it  certainly  follows  in  the 
interest  of  economy  and  good  government  that  the  pumping 
of  an  excessive  amount  should  be  prevented. 

Upon  this  principle  the  Board  in  1889  adopted  the  policy 
of  introducing  meters  as  rapidly  as  circumstances  would 
permit,  and  has  pursued  the  same  policy  up  to  the  present 
time. 

The  following  table  proves  conclusively  that  where  no  re- 
strictive measures  are  used  the  quantity  consumed  increases 
much  faster  than  the  population.  That  this  is  not  due  to 
an  increase  in  the  manufacturing  interests  of  the  city  will 
appear  later  on : 
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HISTOHICAL. 


WATER  PUMPED, 

YEABS. 

Bnpplled 

Total  goanlltj. 

Per  P«niii7. 

REHAKK8. 

236,840.279 
808,531,748 

Vo.am 

lew. 

4.383 

IBTA 

4.6te 

870,205,126 

81461) 

1865 

6,28a 

543,807,864 

103,765 

1868 

6.706 

892,124,305 

121,297 

1«87 

6,180 

6S7. 190.523 

113,650 

18S8 

6.474 

718.091,207 

110,019 

6,794 

115,118 

1860 

870.036.461 

125,185 

1861 

7,188 

895,130,423 

125,fi79 

isaa 

7.276 

804,945.329 

136,762 

1868 

7,«B0 

1.086.708,043 

184,534 

7,0»3 

1,010,800,260 

127,410 

1866 

8.861 

1,040,514,887 

135,67.> 

186(1  

S,OS0 

1.190,817,032 

131.622 

1867 

Average  per  cent. 

1,660.546,125 

144,864 

of  intreuse  from 

18110 

la,774 

l,946.8I0,8iiS 

162.400 

1H53    10     1888— 

1870 

is.7aa 

1.866,060,008 

136,000 

12.80, 

1B71 

14.806 

3  300,150.605 

164,414 

16,036 

173  513 

1873 

17,010 

3,198,893,948 

187,93i) 

1874 

18,858 

8,380,873,635 

174,511 

1878 

19.606 

4,207.464,260 

314,600 

20,103 

4.065,134.470 

200,235 

1877 

20.B46 

4.213,239,790 

307,090 

1878 

20.603 

4,845,748.880 

210,927 

1S7» 

31,841 

5.129,599.110 

240,348 

22.406 

247,163 

Average  per  cent. 

1881 

88.749 

6,548,127,968 

370.723 

of  iiicienfii!   fiiiin 

leea 

as.442 

6.284,000,742 

348,U6a 

1879  lo  1888,  in- 

188B  

27,416 

7,379.837,788 

369,170 

clusive,  8,5, 

1884 

20.434 

8.510,614,140 

BBO.aoo 

30.583 

9,070,830,580 

326,880 

1886 

31,046 

10,576,571,354 

831,070 

1887 

34,486 

13,168,850,808 

381,800 

86,B63 

18MU 

41.467 

12,130,044.532 

293,300 

181)1 

43,033 

12,057,261, 230 

274,470 

leoa 

4U,t>17 

13,877,977,208 

278,57il 

40.9IS 

18, 649,779,61)5 

273  476 

18Sj 

51,420 

14,698,451,054 

285,818 

The  quantity  of  water  pumped  in  1805  was  nearly  the 
same  as  that  pumped  in  1888,  it  being  hut  2  1-5  per  cent  in 
advance  thereof.  The  population  of  the  city  in  1888  was 
194,990  and  in  1895  was  266,54i,  an  increase  of  .tfi  2-3  per 
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cent,  showing  an  actual  increase  in  the  efficiency  of  the 
Works  of  over  34  per  cent,  that  is,  upon  the  basis  of  the  per 
capita  quantity  pumped  in  1888. 

Consulting  the  table  again,  it  will  be  seen,  in  the  column 
headed  "Per  Family,"  that  this  quantity  for  each  family  has 
continually  increased,  which  is  the  experience  of  every  city 
in  the  world,  where  no  restrictive  measures  prevail.  Had 
these  measures  not  been  adopted  in  1889  and  continued 
thereafter  it  is  a  fact  that  this  ratio  of  increase  would  have 
continued  about  the  same. 

This  ratio  of  increase  from  1852  to  1888  was  on  the  aver- 
age 12  86-100  per  cent.  The  average  ratio  of  increase  for 
ten  years  previous  to  1888  was  8  5-10  per  cent.  To  avoid 
criticism,  I  will  estimate  that  this  ratio  of  increase  since 
and  from  1888  would  have  been  7  1-2  per  cent.  With  this 
ratio  of  increase  the  following  quantities  would  have  been 
pumped,  and  consequently  the  difference  between  this  esti- 
mated quantity  and  that  actually  pumped  will  be  the 
amount  saved: 
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The  daily  average  quantity  that  would  have  been  pumped 
in  1895  is  65,362,748  gaUons. 

The  daily  average  that  was  pumped  is  40,269,731  gallons. 

The  daily  per  capita  that  would  have  been  pumped  is 
245  gallons. 

The  daily  per  capita  that  was  pumped  is  151  gallons. 

To  show  that  this  is  not  an  exaggerated  estimate,  I  sub- 
mit these  facts: 

In  1888  the  daily  per  capita  of  Detroit  was  204  gallons, 
and  considerably  more  than  that  of  Buffalo,  in  fact  it  led 
the  world.  Last  year  Buffalo,  which  has  not  adopted  any 
restrictive  measures,  pumped  a  per  capita  of  293  gallons; 
and  it  is  not  a  stretch  of  the  imagination  to  say  that  Detroit 
would  undoubtedly  "have  reached,  if  not  exceeded,  that  fig- 
ure had  no  change  been  made  in  the  policy  of  the  Board. 

With  this  daily  per  capita,  our  daily  average  would  have 
been  78,097,^92,  with  a  maximum,  which  we  must  always 
be  prepared  to  pump,  of  about  115,000,000,  to  supply  which 
would  require  two  more  engines  than  we  now  have  and  an 
additional  force  main. 

The  only  possible  criticism  that  can  be  made  upon  this 
estimate  made  of  the  saving  in  pumping  alone,  is  in  the 
taking  the  rated  cost  per  million  gallons  in  each  of  the  past 
years  and  multiplying  the  increased  pumping  by  it,  because 
it  is  true  that  larger  quantities  can  be  supplied  at  a  less 
cost  per  unit  than  smaller  quantities.  Taking  off  15  per 
cent  of  the  estimated  amount  in  the  table  would  fully  cover 
this  difference,  leaving  a  saving  of  J150,000. 

The  entire  expenditures  for  the  purchase,  placing  and 
repairs  of  meters  from  1889  to  1895  inclusive,  was  $133,- 
693.72. 

The  present  valuation  of  the  meters  in  commission  and 
in  stock,  with  a  reasonable  percentage  off  for  depreciation 
occasioned  by  use,  is  |94,289.39,  showing  that  the  actual 
expense  for  maintaining  this  department  was  $39,404.33  for 
the  seven  years. 

The  saving  effected  in  the  cost  of  pumping  is  not  by  any 
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means  the  most  important  one.  Larjre  expenditures  for 
machinery,  engines,  engine  houses,  forcv  mains,  supply 
mains,  etc  etc.,  have  been  and  always  will  be  prevented  by 
economy  of  use. 

The  large  force  main  but  now  being  complt^ted,  the  new 
engine,  the  extension  of  the  engine  house,  and  various  other 
enlargements,  were  demanded  seven  years  ago.  Had  not 
the  determination  to  restrict  the  wastt^  jjrevailed  with  the 
Board  early  in  the  year  18S9,  these  exjienditinvs  would  have 
been  entered  into  at  that  time,  and  to  day,  instead  of  hav- 
ing a  reserve  power  and  capacity  more  than  adequate  for 
our  every  need,  the  Board  would  ere  this  have  entered  into 
another  large  extension  of  the  Works,  in  which  two  engines, 
an  engine  house  and  a  force  main  would  have  bei*n  neees- 
sarv  items. 

That  the  increase  in  the  per  capita  supply  is  not  due  to 
the  increased  number  of  factories  and  business  j)laces  in  the 
community,  I  submit  the  following  table: 


YEARS. 


No.  of 
Families 
Supplied. 


Rates  Received 

for  all 

Purposes. 


Average  j 

per 
Family. 


1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 


20 

,102 

20 

,345 

20 

,603 

21, 

,341 

22 

,465 

23 

,749 

25 

442 

27 

,415 

29, 

,424 

30, 

,533 

31, 

946 

34 

,486 

36 

,863 

39 

,158 

41, 

,467 

43, 

,933 

46 

,400 

49 

,817 

49 

,912 

51. 

,426 

$205,624  74 
210,288  12 
208,193  95 
218,110  13 
227,452  73 
241,884  32 
261,725  79 
280,049  06 
300,467  24 
313,205  10 
314,952  31 
322,834  59 
344,315  26 
367,925  27 
387,877  73 
389,079  97 
402,534  98 
420,490  83 
418,728  76 
428,772  41 


$10  23 

10  33 

10  10 

10  22 

10  12 

10  18 

10  28 

10  21 

10  21 

10  25 

9  86 

9  36 

9  34 

9  39 

9  35 

8  85 

8  67 

8  44 

8  39 

8  34 


REMARKS. 


1^ 


$10.21 
General  Average. 


Family  Rates  reduced, 
taking  effect  July  1st. 


f 
J 


$9.36 
Qeneral  Average. 


Hose  tax  abated,  tak- 
ing effect  July  Ist. 
Meter  rates  reduced 
to  1^  of  a  cent  per 
100  gallons. 

Reduction  from  July  1, 
1894,  in  charges  on 
fixtures. 
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For  ten  years  previous  to  1886,  the  rates  received  for  fam- 
ily, business  and  manufacturing  purposes,  divided  by  the 
number  of  families  supplied,  gives  practically  the  same  quo- 
tient. During  that  period  the  same  system  of  rates  pre- 
vailed. From  that  time  there  have  been  several  reductions, 
all  of  which,  fully  applied  in  1895,  reduced  the  average  re- 
ceived from  each  family  from  $10.25  to  J8.34,  a  difference  of 
f  1.87,  or  a  general  reduction  in  the  income  of  the  Board  for 
the  year  of  |96,166.62. 

Previous  to  and  during  the  first  two  years  of  the  intro 
duction  of  meters  the  average  was  to  each  family  |9.36. 
The  reduction  of  the  rates  in  1891  subsequently  reduced 
this  average  in  1895  to  f  8.34,  a,  difference  of  J1.02  to  each 
family,  or  a  general  reduction  of  $52,454.52  in  the  income  of 
the  Board  for  the  year. 

I  submit  the  following  comparative  statement,  taking 
two  years  previous  to  the  introduction  of  meters  and  the  lasl^ 
two  years.  The  actual  operating  expenses  were  caused  by 
the  increased  price  of  oil  and  the  increased  number  in  the 
clerical  force  of  the  Works : 


COMPARATIVE  STATEMENT. 


Daily  average  consumption  in 
gallons 

Daily    average    consumption 
per  capita 

Total  annual  consumption 


Total    consumption    through 
meters 


Revenue  from  unmetered  wa- 
ter.   


Revenue  from  metered  water.. 

Per  1 ,000  gallons  metered  water 

Per  1,000  gallons  unmetered 
water 


Number  of  families  supplied.. 
Number  of  service  connections 

Miles  of  pipe 

Number  of  meters 

Actual  operating  expenses . . . 
*Esti  mated  population 


1887. 


86,079,068 

195 
18,168,859,808 

65,182,000 

$316,316.30 

$6,518.20 

.10 

.024 

84,486 

32,938 

322 

About    40 

$82,728.74 

184.829 


'1888. 


39,897,716 

204 
14,388,166,670 

91,750,000 

$336,140.10 

$9,175.00 

.10 

.088 

36,863 

36,609 

325 

48 

$92,402.59 

194,996 


1894. 


37,396,656 

144 
18,649,779,605 

1,788,378,000 

$344,877.69 

$73,851.07 

.041 

.025 

49,912 

47,669 

486 

8,186 

$98,025.22 

258,834 


1895. 


40,269,731 

151 
14,698,451,954 

2,121,343,600 

$889,379.69 

$89,392  72 

.042 

.027 
51,426 

48.918 

501 

3,775 

$107,552  30 

266,545 


*  Population  estimated  by  multiplying  families  in  city  by  5.14. 
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It  will  be  seen  that  the  per  capita  quantity  pumped  in- 
creaHed  ffeven  tl}  gallons  over  that  of  1894.  In  analvzing 
this  increaffe  I  find  that  during  the  first  gix  month$(  of  the 
year  the  fier  capita  waH  KU)  gallonH  and  during  the  last  six 
monthH  it  was  but  143  gallons. 

This  excessiTe  amount  in  the  first  half  of  the  year  was 
almost  entirely  occasioned  bv  the  extrt^ine  cold  weather  in 
January,  Februarj-  and  March.  The  i>er  capita  in  February 
was  192  gallons. 

It  will  give  some  idea  of  the  vast  amc»unt  that  was  wasted 
at  that  time  by  comparing  it  with  Novenil>f-r.  in  which  the 
per  capita  was  only  119  gallons.  The  difference,  73  gallons 
per  capita,  or  a  daily  average  pumping  of  nearly  twenty 
millions,  was  wasted  simply  to  prevent  fixtures  from 
freezing. 

It  will  be  seen  by  the  table,  also,  that  for  each  1,000  gal- 
lons of  metered  water  was  received  4  2-10  cents,  and  for  each 
1,000  gallons  of  unmetered  water  was  received  2  7-10  cents. 
Eliminating  from  the  unmetered  water  the  25  per  cent  rep- 
resenting the  water  used  for  public  purposes,  iu  lawn  and 
strciet  sprinkling,  etc.,  which  it  includes,  and  the  receipts 
for  this  usable  quantity  is  3  8-10  cents,  or  but  four-tenths 
Ufss  than  that  for  metered  water. 

I  desire  to  call  your  particular  attention  to  that  portion 
of  the  Civil  Engineer's  rejx^rt  in  which  he  treats  of  the  neces- 
sity for  more  restrictive  measures  to  prevent  waste,  than  at 
present  prevail. 

His  recommendation  to  purchase*  ten  (10)  of  the  Deacon 
meters  is  one  of  which  I  most  heartily  approve.  For  two 
or  three  years  past  I  have  been  familiar  with  th(*  benefits  to 
be  denved  from  their  use,  but  several  things  have  conspired 
to  ke<*p  nie  silent  on  the  subject.  The  condition  of  our 
finances,  I  think,  will  now  j>erniit  us  to  extend  our  restric- 
tive measures  in  this  direction,  an  outlay  that  will  event- 
ually save  more  than  ten  times  the  expense. 

The  Civil  Engineer's  treatise  upon  disease  organisms,  and 
the  possibility  of  their  existence  in  the  water  supi)li(^d  the 
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city,  is  of  interest  to  all,  and  shows  a  considerable  research 
in  a  field  that  is,  comparatively  speaking,  known  but  little 
of  except  by  scientists. 

While  the  subject  is  certainly  worthy  of  consideration, 
it  is  yet  true  that  the  existence  of  the  evils  described  is,  after 
all,  largely  imaginary. 

We  have  a  Board  of  Health  in  our  city  whose  duties  are 
to  regard  the  public  health  from  every  standpoint,  to  not 
only  guard  the  city  from  contagious  diseases,  but  to  loiow 
their  source  and  cause  and  to  prevent  their  propagation. 

The  Board  of  Water  Commissioners  has  never  received 
from  the  Board  of  Health  any  information,  directly  or  in- 
directly, that  the  waters  of  Detroit  River  contain  germs, 
either  organic  or  inorganic,  that  are  periling  the  public 
health. 

I  speak  of  this  through  a  desire  to  prevent  any  material 
expenditure  in  this  direction,  unless  circumstances  demand 
it. 
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WATER  WORKS  BONDS. 

The  following  table  gives  th(^  entire  history  of  the  issue 
and  redemption  of  the  bonds  of  the  Board: 


No.  OF 
Issue. 


1st     ■■ 


2nd    I 

»♦      i 

3rd 

4th 
5th 
6th 

rth 


Act 

OF 


'     I 


1S53 
(t 

it 

1855 

t( 

(( 

1867 

tt 

1869 

i( 

it 

1873 
1869 

1878 

tt 

ti 
tt 
It 
ti 
it 


Issued. 


Payable. 


Aug.   1, 1868 


It 


(( 


«( 


(( 


Aug.    1 

June  12 

t( 

Aug.  1 
Aug.  1 
Feb.  1 
Aug.  1 
Aug.  1 
Feb.  1 
Aug.   1 

June  1 
June  1 
Sept.  1 
April  1 
Deo.  1 
Jan.  10 


1856 

1856 

tt 

1858 

1867 

1870, 

1872' 

1878 

1874 

1874 

tt 

1876 
1876 
1880 
1881 
1881 
1895 


Aug.  1, 

— 
1888 

Aug.  1. 

1878 

Aug.  1, 

1878 

Aug.  1, 

1890 

Aug.  1, 

1885 

Aug.  1, 

1880 

Aug.  1, 

1893 

Aug.  1, 

1887 

Feb.  1, 

1900 

Aug.  1, 

1902 

Aug.  1, 

1903 

Feb.  1, 

1904 

Aug.  1, 

1904 

tt 

tt 

June  1, 

1906 

June  1. 

1906 

Sept.  1, 

1899 

April  1, 

1897 

Dec.  1, 

1896 

Jan.  10, 

1925 

Amount. 

$100,000 

100,000 

50,000 

100,000 

100,000 

60,000 

160,000 

100,000 

100,000 

60,000 

60,000 

50,000 

60,000 

200,000 

160,000 

200,000 

100,000 

100,000 

50,000 

100,000 

$1,950,000 


Rate 
op  In- 
terest. 

7cts. 


7  " 


7  " 

7  " 

7  ♦• 

7  " 

7  " 

7  *♦ 

7  " 

7  •♦ 

7  " 

7  " 

7  " 

7  " 

7  " 

6  " 

4  " 

4  ** 

4  " 

4  " 


Redeemed. 

OUT- 
STAlTDnfO. 

$100,000 
100,000 

50,000 
100,000 
100,000 

60,000 
160,000 
100,000 

9,000 
6,000 

1,000 
1,000 

•  •••••• 

•  •••    •**• 

•  •   •        •  •   •  • 

•  ••••••• 

•  ••••••• 

•  ••••••• 

•  ••••••• 

•  •   •   •     •  •  •   • 

100,000 

60,000 

60,000 

41,000 

44,000 

200,000 

149,000 

199,000 

100,000 

100,000 

60,000 

100,000 

$767,000 

$1,188,000 

The  following  table  gives  ihe  results  ()btain(»d  from  the 
assessments  made  last  May  and  June,  to  coniuK^nce  July  1. 

The  total  number  of  families  in  thi^  citv  was  at  that  time 
51,857,  which,  multiplied  by  5.14,  the  av(M*age  number  in 
each  family,  gives  a  population  of  2(*)(),r)44.  This  average  is 
obtained  from  the  United  States  census  of  1 800,  1870,  1880 
and  1890. 
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Dist. 


6 


8 


ASSESSMENT  1895-96. 


WARDS. 


Ninth. . . . . 
Fifteenth. 


Totals 


Eleventh . 
Thirteenth 


Totals . 


First 

Seventh . 


Totals.. 


Third. 
Fifth. 


Totals . 


Second 
Sixth... 


Totals 


Tenth. . . . 
Fourteenth 


Totals . 


F  )urth  . 
Twelfth 


Totals 


Eighth.... 
Sixteenth. 

Totals . 


Aggregate 


Familieh 

. 

Vacant 

Tenements. 

Increase. 
Decrease  — 

1: 

OQ 

• 

It 

5,836 
2.800 

10 
62 

5,846 
2,862 

135 

81 

199 
100 

8,186 

72 

8,208 

216 

299 

8,504 
2,^22 

7 
>18 

8,511 
2.C40 

145 

71 

28 
78 

6,026 

25 

6,051 

216 

150 
196 

96 

2,557 
8,299 

5 
12 

2,562 
3,811 

5,878 

64 
64 

5,856 

17 

846 

128 

49 
108 

8,256 

8,778 

9 
12 

8,265 
3,790 

89 
109 

7,034 

21 

6 
6 

12 

7 
81 

7,055 

198 

157 

2,041 
8,675 

2,047 
3,581 

161 
183 

81 
148 

5,616 

5,628 

344 

188 
116 

174 

4,094 
2,804 

6,898 

4,101 
2,835 

58 
45 

88 

6,486 

254 

108 

8,107 
3  178 

8 
4 

8,110 
8,177 

187 
155 

76 
104 

6,280 

8,400 
2.680 

7 

6,287 

842 

157 
128 

180 

8 
286 

3,408 
2,916 

242 
135 

6.080 

289^ 

6,819 

285 

3rr 

51,426 

481 

51,857 

2,201 

1,514 

Assessment. 


1895-96. 


$27,874 
18,547 


46,421 


20,459 
15,004 


35,463 


26,057 
18,881 


43,438 

19,181 
21.484 


40,665 

24,049 
24,488 


48,537 

25,094 
18,713 

38,807 


25,255 
18,820 


44,075 


i 


t    2 
c     ® 


$381 
1,570 


1,951 


—    387 
367 


—      30 


232 

119 


—  351 

—  276 
161 

—  115 


460 
134 


—    826 


507 
361 


868 


"2  *- 


$3fil 
285 

646 


948 

165 


1,113 


948 
G15 

1.563 


676 

485 


1.161 

1.017 
73:3 


1.750 


—    229 

768 


23,008 
14,863 

37,871 

$385,277 


539 


1,072 
145 

1,217 

$8,753 


261 
104 

865 


^25 
2  7 

1,042 


414 
661 

1.075 

^8,715 
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FINANCIAL  REPORT 


BT  THE 


SUPERINTENDENT   AND    SECRETARY 

For  the  Year  1895. 


RECEIPTS. 
Water  Rates  Account- 
Rates  paid $    428,772  41 

Percentage  Account.— 

From  delinquents   7,633  01 

Penalties  for  shutting  off 440  00 

Plumbers'   License   Account- 
Paid  for  licenses 559  45 

Service  Connections  Account.— 

Labor  and  material 5,404  07 

City  of  Detroit  Account.— 

Tax  levy    73,201  90 

Repairing  Leaks  Account.— 

Labor    180  41 

Office  Account.— 

Rebate 1  93 

Iron  Pipe  Account.— 

Labor  and  materials 12,130  68 

Bonus  paid  for  extensions 1.776  46 

Hurlbut  Fund  Account.— 

Payments  from  trustees 4,000  00 

Material  sold   1  88 

Real  Estate  Account.— 

Rentals    2,450  00 

Meters  Account.— 

Sale  of  material 371  79 

Interest  Account.— 

On  deposits  general  account 2,31S  17 

On  deposits  sinking  fund 115  30 

Bonus  on  bonds 12,002  43 
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Bonded  Indebtedness  account.— 

Bonds  sold   $1(>0  000  00 

Horse  and  Wagon  Account.— 

Sale  of  horses 75  00 

Pumping  Works  Account- 
Material  sold   10  00 

Pumping  Water  Account.— 

Ice  and  material 40  85 

Total  receipts  $651,545  74 


EXPENDITURES. 
FOR  CONSTRUCTION. 

Iron  Pipe  Account.— 

Superintendent  and  clerks $  12,076  57 

Labor 140,424  61 

Iron   pipe    121,624  90 

Special  castings   11,543  97 

Tools  and  repairing  of 2,347  67 

Derrick  charges 382  30 

Lumber ,  2,718  21 

Coal    374  84 

Hauling 211  67 

Oil 119  00 

Packing - 465  55 

Shortage  on  pay  roll 1  00 

Pumps  and  furnaces 231  79 

Lead 6,140  87 

Paint,  etc 270  79 

Repairs  and  material  for 462  78 

Repaying 9,118  09 

Street  car  and  toll  tickets 377  00 

Livery   97  00 

Wagon  and  harness  supplies  and  repairs       637  60 

Feed 2,677  54 

New  track  and  repairing 437  58 

Farrier    474  27 

Materials    2,076  97 

Stationery,  books,   etc 254  86 

Medical  services  255  00 

Horse  board 158  50 

Shavings 148  90 

Fine   2  00 

Veterinary  services 201  65 

Valves   13,433  03 

Freight,  express  and  telegrams 30  70 


rfi  FOBTT-FOUBTH    ANNUAL   KEPOHT   OF   THE 

Gate  wella  and  boxes $4,724  35 

Typewriting       C  25 

Ileal  estate  (let)   773  00 

Paiutlug  aud  papering  house 45  1)0 

UefUDd 241  00 

Funeral  expenses    97  00 

Gravel  190  50 

Beams  27-t  08 

Stove,  etc 8  31 

Lot  priTlleges   201  00 

Claims  for  Injury 250  00 

Kesoddlnu    U  (M) 

Gutters,  etc 40  40 

Bicycle 7."i  00 

If: 

Pumping  Worlts  Account.— 

LaDor    $  0!M;  44 

Supplies— Matches,  soap,  etc 12  M 

Materials    380  45 

Tile  roof  4,920  00 

Machines  and  repnirs  87()  !»1 

Payments  on   engine 8.000  00 

Dock  and  embankment 9,032  58 

Indicat'ji-  gear  25  00 

Testing  ■engine  1.12«  32 

Changing  platform    iHil  !>0 

Eent  for  steamer  Ward 250  00 

Expenses  to  Chicago,  chief  engineer. . .  21  75 

Railings   132  50 

Meter  Account,— 

Superintendent  and  labor $  ij,(i47  SO 

Meters  y,2;i5  11 

Freight  and  express 53  15 

Specials  and  fittings 709  30 

Horse  board  and  shoeing 225  25 

Repairs  to  harness  and  vehicles r>4  07 

Street  car  and  toll  tickets 10  21 

Hauling 21  75 

Veterinary  services  1  00 

Material— Brass,  solder,  lumber,  etc...  3fl(!  7.'i 

Tools  land  repairing  of 10  57 

Printing    Btationcr.v  aud  postage ;13  97 

Meier  wells   191  97 

Repairing  pavement    16  22 

Real  Estate  Revenue  anil   Expensi^  Ai'count.— 

Insurance $  290  81 
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Repairing  sidewalk  $83  74 

Plumbing 125  00 

Replastering  in  hall 13  63 

Labor 165  86 

Material 267  53 

$946  57 

Real  Estate  Account.— 

Building  shed   $  458  00 

Improvements  at  storage  yard 2,058  63 

Platform   1,300  00 

Heating  apparatus    250  00 

Material    248  16 

$4,314  79 

Engineering  Account.— 

Civil  enginieer  and  assistants $     7,442  64 

Material,  instruments,   etc 914  79 

$8,357  43 

Horse  and  Wagon  Account.— 

Horses  $       790  00 

Harness 180  00 

Vehicles  and   parts   thereof 1,519  00 

$2,489  00 

Office  Furnitm'e  and  Fixture  Account- 
Furniture  and  fixtures  $     1,301  65 

$1,301  65 

Aggregate $398,153  74 

OPERATION  AND  MAINTENANCE. 

Office  Account.— 

Secretary,  assessors  and  clerks $  25,487  00 

Watchman  and  janitors 1,725  50 

Printing  and  binding 1,172  20 

Advertisements  and  subscriptions 108  58 

Supplies— Soap,  matches,  etc 53  13 

Supplies— Stationery ,  etc 816  51 

Furniture  and  fixtures 30 

Extra  services    903  64 

Fuel  27  10 

Light    394  60 

Postage  and  telegrams 232  40 

Germicide 18  00 

Ice    17  10 

Street  car  tickets 40  00 

Horse  board 195  00 

Farrier    34  35 

Harness  and  buggy  repairs  13  00 

Horse,  harness  and  wagon  supplies ...  17  25 
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Express  charges $105 

Livery  11  25 

Entry  fee  8  00 

Safe  rental  10  00 

Veterinary  services 2  00 

Telephone  rent 709  92 

Premium  on  guaranty 402  50 

Electric  light  repairs  5  05 

Entertaining  Columbus  visitors 127  50 

Insurance,  boiler  90  00 

Fees    G  00 

Pumping  Water  Account.— 

Engineers  and  firemen $  16,625  57 

Consulting  engineer 1,140  00 

Fuel  oil 32,652  21 

Coal 68  97 

Stationery 18  29 

Supplies— Rags,  waste,  soap,  etc 158  61 

Supplies— Valves,  gaskets,  packing,  etc.  327  49 

Boiler  and  machine  repairs 612  75 

LfUbricants   484  97 

Horse  goods 2  85 

Farrier    8  00 

Commutator 35  00 

Street  car  tickets 10  00 

Boiler  inspection    54  50 

Demurrage 2  00 

Frames   23  00 

Electric  light  repairs 66  17 

Freight  and  telegrams 4  36 

Ice 37  04 

Water  Rates  Account.— 

Overcharge   returned    $  12  25 

Percentage  Account.— 

Labor $  2,508  00 

Repairing  Leaks  Account.— 

Labor  $  11,530  42 

Wagon  and  harness  repairs 84  03 

Feed,  board  and  supplies 31  85 

Farrier 121  25 

Street  car  and  toll  tickets 69  00 

Repairing  tools  35  57 

Tools  and  materials 233  34 

Repairing  pavement  263  10 


$32,628  93 


$52,331  78 


$12  25 


$2,508  00 
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Telephone  rent |    125 

Damage  by  water  jrfpe 250  00 

Meals 3  75 

$12,623  56 

Service  Connections  Account.— 

Labor $  7,865  47 

Cart  and  harness  repairs 235  55 

Cocks  and  valves   2,621  18 

Farrier    52  Op 

Toll  tickets 1  00 

Material  and  repairs 93  26 

Refund  to  plumber 2  50 

Hospital  services 3  00 

Blankets 35  20 

$10,900  16 

Inspection  Account.— 

Labor  and   material $    3,750  00 

$3,750  00 

Meter  Repairs  and  Expenses  Account.— 

Fittings,  etc. $     1,495  58 

$1,495  5S 

Aggi-egate $116,259  26 

Bonded  Indebtedness  Account.— 

Bonds  paid  $  50,000  00 

$50,000  00 

Interest  Account.— 

Interest  paid   $  72,301  99 

$72,301  99 

Hurlbut  Fund  Account.— 

Superintendent,  librarian  and  labor $    5,105  58 

Plants,  trees,  flowers,  fertilizers,  etc. .  51  87 

Tools  and  material   379  90 

Street  car  tickets 10  00 

Farrier 6  05 

Plans  and  specifications 64  76 

Tent 20  00 

Books 40  00 

Memorial  gateway  (part) 1,968  30 

Gravel  500  25 

Crushed  stone  668  80 

Settees 297  50 

Expenses  to  Plymouth 1  15 

$9,114  16 
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RECAPITULATION. 

Goiistrtiction  expenditures  $398,153  74 

Operation  and  maintenance  expenditures 116,259  26 

Bonded  Indebtedness 50,000  00 

Interest 72,301  99 

Hurlbut  fund  9,114  16 

Aggregate  $645,829  15 

ACTUAL  OPERATION  EXPENSES. 

The  actual  operating  expenses  are  the  foregoing  expendi- 
tures for  operation,  less  the  credits  by  cash  received  for  said 
expenditures,  and  are  as  follows: 

Office  account  $  32,628  93 

Less  receipts  1  93 

$32,627  00 

Pumping  water  $  52,331  78 

Less  receipts  40  85 

52,290  93 

Repairing  leaks $  12,623  56  / 

Less   receipts    180  41 

12,443  15 

Service  connections  $  10,909  16 

Less  receipts  5,963  62 

4,945  64 

Inspection 3,750  00 

Meter  repairs  and  expense  account 1,495  58 

Total $107,552  30 
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NotwithBtanding  the  reduction  of  the  rates  which  took 
effect  July  1st,  1894,  prevailing,  of  course,  the  entire  year 
of  1895,  the  water  rates  received  were  in  excess  of  those  of 
1894  by  about  J10,000. 

The  water  rates  that  will  be  received  in  1896  will  probar 
bly  be  in  excess  of  those  of  1895  by  about  $15,000,  should 
no  change  be  made  in  the  present  schedule  of  rates. 

This  report,  gentlemen,  is  respectfully  submitted,  to- 
gether with  a  report  of  the  financial  operations  of  the  em- 
ployees of  the  Board,  prepared  at  my  request  by  the  Auditor, 
and  which  is  attached. 

Yours,  very  respectfully, 

L.  N.  CASE, 
Superintendent  and  Secretary. 
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CERTIFICATE   OF  AUDITOR 


L.  N.  Case,  Superintendent  and  Secretary: 

Dear  Sir — ^In  accordaxice  with  your  request,  I  furnish 
herewith  a  consolidated  statement  of  the  financial  opera- 
tions of  the  employees  of  the  Water  Board  for  the  year  1895. 

H.  S.  STARKEY,  METER  CLERK. 

I  have  examined  the  accounts  of  the  Meter  Clerk,  from 
January  1st,  1895,  to  July  1st,  1895.  Meter  bills  amount- 
ing to  141,946.94  were  collected  and  same  passed  in  full  to 
Receiving  Clerk. 

J.  E.  LONG,  PERMIT  CLERK. 

The  total  receipts  from  service  cocks,  sleeves,  valves 
and  plumbers*  licenses,  from  January  1st  to  July 
1st,  1895,  as  proven  by  examinat<on  of  receipts  issued, 
was $2,78145 

Receipts  from  delinquent  taxes  were: 

Year. 

1891-2 $     2  50 

1892-3 34  75 

1893-4   379  17 

416  42 

Total $3,197  87 

The  books  of  the  Receiving  Clerk  show  that  amount  above 
has  been  received  in  full. 

ASSESSORS'  DISTRICTS  1  TO  8  INCIiUSIVE. 

In  addition  to  the  monthly  examination  of  the  receipts  of 
the  eight  Assessors,  the  result  of  which  has  been  reported 
to  the  Board,  I  have  made  an  examination  of  their  assess- 
ment books  for  the  year  July,  1894,  to  July,  1895,  making 
a  careful  analysis  of  the  treatment  of  every  assessment  on 
the  books. 

I  find  the  work  of  the  Assessors  remarkably  correct,  and 
furnish  below  a  consolidated  report  of  same. 
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Assessment  lSM-5,  Dist  1  to  8  inclusive.  .$331,524  00 

Gains  (increased  assessments)  17  J27  44 

Cash  paid  to  receiving  clerk $334,^87  87 

Losses  (assessments  reduced) 10,9S1  27 

Delinquent  rates 3,381  75 

District  No.  l—Cash  over 50 

District  No.  2— Cash  over 3  75 

District  No.  a-€ash  over 50 

District  No.  4— Cash  short 1  26 

District  No.  5— Cash  over 50 

District  No.  6— Cash  short 3  00 

District  No.  7— Cash  balanced 

District  No.  8— Cash  short 1  75 

$349,256  69    $348»2d6  00 

MEMORANDUM. 

Three  assessors  short  in  cash $6  00 

Four  assessors  over  in  cash 5  25 

Net  shortage 75 

GEO.  E.  KUNZE,  RECEIVING  CLERK. 

The  total  receipts  of  the  Receiving  Clerk  from  all  sources 
for  1895,  were  as  follows: 

January,  1895 $  71,840  50 

February,  "    15,118  24 

March  "    23,777  31 

April  **    177,458  04 

May  "     21,002  88 

June,  '•     25,860  43 

July,  '•    99,338  30 

August,  69,425  97 

September,  "    28,896  14 

October,  "    72,292  92 

November,  "    19,891  20 

December,  "    26,631  69 

$651,545  74 

Gash  on  hand  January  1, 1895 5,978  94 

$657,524  68 

With  bank  deposits  as  follows : 

January,      1895 $  68,960  14 

February,      "    21,812  05 

March,  "    19,921  08 

April,  "    173,887  06 

May,  "    28,060  17 


BOARD   OF   WATER   COMMISSIONERS.  41 

June,  1895 $23,095  45 


July, 

August, 

September, 

October, 

November, 

December, 


93,528  87 
77,954  98 
23,954  67 
68,954  98 
28,019  18 
22,813  25 


$650,961  88 
Cash  on  hand  January  1,  1896 6,562  80 


$657,524  68 


The  sources  of  the  foregoing  receipts  were  as  follows: 

Water  rates $428,772  41 

Percentage   $    7,633  01 

Shuts 440  00 

8,073  01 


Service  connections  $    5,102  50 

Service  connections  (material 
sold)    301  57 


Plumbers'  license  

City  of  Detroit  (tax  levy) 

Iron  pipe,  material  sold $  10,640  68 

Iron  pipe,  bonus 3,266  46 


Repairing  leaks,  material  sold 
Pumping  water,  material  sold 
Meter  account,  material  sold . . 

Real  estate,  rev.  and  exp 

Interest  acct.  (acct.  bank  dep.)$    2,433  47 
Interest  acct.,  bond  bonus. . . .     12,062  43 


$5,404  07 

559  45 

73,201  90 

13,907  14 

180  41 

40  85 

371  79 

2,450  00 

14,495  90 

75  00 

4,001  88 

10  00 

1  93 

100,000  00 

(p\J(JJL,0  ItJ   1^ 

Horse  and  wagon  acct 

Hurlburt  fund  

Pumping  works,  material  sold 

Office  acct.,  rebate 

Bonded     indebtedness,     bonds 
sold   


CASH  STATEMENT,  YEAR  1895. 

1395.  Dr. 

Jan.    1st.    Cash  on  hand   $    5,978  94 

Commercial     National     Bank, 

General  Fund   38,922  76 

CJommereial     National     Bank, 

Secretary's  Fund   500  00 

Dec.  31st.  Receipts  1895   651,545  74 

$696,947  44 
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1896.  Cr. 

Jan.    1st.     Cash  on   hsind .$     0,562  80 

Commercial     National     Bank, 

Balance  General  Fund 43,555  49 

Commercial     National     Bank, 
Balance  Secretary's  Fund 1,000  00 

Disbursements,  1895 645,829  15 

$696,947  44 

I  certify  to  the  correctness  of  the  Receiving  Clerk's  ac- 
counts, as  above. 

Disbursements  have  been  made  through  the  Secretary's 
office  as  follows: 

January,      1895. $  92,918  05 

February,  "  41,142  64 

March,  "  45,634  94 

April,  **  58,760  30 

May,  "  70,143  70 

June,  "  69,721  64 

July,  " 49,538  19 

August,  *'  * 57,492  M 

September,    " 40,865  14 

October,  *'  52,134  20 

November,  " 29,751  56 

December,  *'  37,725  85 

$645,829  15 


The  above  disbursements  were  debited  to  the  following- 
ledger  accounts : 

Iron  pipe $336,714  10 

Meters 17,587  85 

Service  connections   10,909  16 

Engineering 8,357  43 

Office 32,628  93 

Pumping  water  52,331  78 

Repairing  leaks 12,623  56 

Meter  repairs  and  expenses 1,495  58 

Percentage 2,508  00 

Inspection   3,750  00 

Hurlburt  Fund 9,114  16 

Interest : 72,301  99 

Horse  and  wagon 2,489  00 

Office  furniture  and  fixtures 1,301  65 

Real  estate  rev.  and  ex 946  57 
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Real  estate  $  4,314  79 

Bonds  redeemed  50,000  00 

Pumping  works 26,442  35 

Water  rates  (refund)  12  25 

$645,829  15 

In  connection  with  the  foregoing  disbursements,  I  desire 
to  state  that  I  have  made  a  careful  examination  of  all 
vouchers,  monthly,  before  the  passage  of  same  by  your  hon- 
orable body,  and  hereby  certify  to  the  correctness  of  the 
foregoing. 

Respectfully  submitted, 

'  J.  A.  M.  MORETON, 

Auditor. 

Detroit,  January  2, 1896. 


REPORT  OF  THE  CIVIL  ENGINEER. 


Detroit,  January  25,  1898. 
To  the  Honorable  Board  of  Water  Comminioners  of  the  Oity  of  DeirwU: 

Gentlemen — ^In  compliance  with  the  regulations  of  your 
honorable  body,  the  Civil  Engineer  submits  the  followioK 
annual  rei)ort  for  the  year  1895: 

•The  year  just  closed  has,  for  several  reasons,  been  a  note- 
ble  one  in  the  history  of  our  Works.  l*erhaps  the  event  thit 
will  be  viewed  with  the  most  interest  by  those  converBUit 
with  the  mechanical  principles  involved  in  the  operation  of 
water  works  and  the  hitherto  accepted  tHcta  regardiiig 
them,  is  the  disconnecting  of  the  stand-])ipe  June  2,  thereby 
leaving  this  a  direct  pressure  system  in  the  simplest  foim, 
without  reservoir,  stand-pipe  or  balancing  tank,  dependent 
simply  upon  relief  valves  for  protection  against  excessive 
variations  of  pressure.  Ten  years  ago,  and  by  many  even 
now,  such  a  proceeding  would  have  been  lookeni  upon  as  in- 
viting calamity,  yet  during  the  past  seven  months,  under 
more  severe  requirements  than  ever  before,  the  same  enginea 
that  have  served  us  from  ten  to  twenty  years  have  run  on 
without  interruption,  and  the  testimony  of  their  engineers 
is  that  even  when  two  engines  are  running  in  one  main, 
they  operate  more  smoothly  than  while  the  stand-pipe  was 
connected. 

The  year  is  further  remarkable  fi*om  the  immense  quan- 
tities of  water  consumed  at  various  times  and  for  its  total 
consumption,  which  has  exceeded  that  of  any  previous  year. 
During  1895  the  quantity  of  water  recorded  pumped  by  the 
engines  has  been  14,698,451,954  gallons,  an  increase  of 
nearly  8  per  cent  over  the  quantity  pumped  in  1894.     For 
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the  twenty-four  hours  from  7  a.  m.,  February  8,  to  7  a.  m., 
February  9,  there  was  pumped  60,532,971  gallons,  which  is 
the  largest  quantity  ever  pumped  here  in  the  same  length 
of  time.  On  Saturday,  July  6,  between  5  and  6  p.  m.,  there 
was  pimiped  2,981,934  gallons,  which  is  the  maximum 
amount  ever  pumped  in  a  single  hour.  The  last  two  state- 
ments give  a  key  to  the  explanation  of  our  increased  con- 
sumption for  the  year,  and  its  causes  are  to  be  found  in  the 
exceptional  meteorological  conditions  which  have  existed  at 
various  times.  A  careful  study  of  the  fluctuations  of  our 
water  consumption  carried  on  during  the  past  three  years 
has  shown  certain  relations  which  exist  between  tempera- 
ture and  precipitation  and  the  demand  for  water.  Briefly, 
the  results  of  these  investigations  may  be  summarized  as^ 
follows: 

For  a  range  of  temperature  from  about  the  freezing  point 
to  about  50  degrees  above  zero,  Fahrenheit,  variations  of 
temperature  appear  to  exert  no  influence  upon  consumption, 
but  any  change  above  50  degrees  Fahr.  will  affect  consump- 
tion, and  it  will  increase  rapidly  as  the  temperature  rises; 
and  as  it  falls  will  decrease  more  slowly  than  it  increased. 
Below  32  degrees  Fahr.  variations  of  temperature  will  affect 
consumption,  which  increases  rapidly  as  the  temperature 
falls,  and  decreases  less  rapidly  as  it  rises,  being  unlikely  to 
reach  the  normal  until  the  temperature  gets  to  be  somewhat 
above  the  freezing  point.  Above  50  degrees  Fahr.  precipi- 
tation will  have  a  sudden  and  very  marked  effect  to  reduce 
consumption,  having  in  one  instance  decreased  ours  as  much 
as  12,000,000  gallons  in  a  single  day,  but  below  50  degrees 
Fahr.  it  appears  to  exert  no  influence. 

Considering  the  excessively  cold  weather  of  the  winter 
months  and  the  very  hot,  dry  periods  of  the  early  summer 
in  view  of  the  above  deductions,  the  addition  to  our  con- 
sumption is  readily  explained.  On  the  other  hand,  for  no 
month  since  November,  1892,  has  so  small  a  quantity  of 
water  been  pumped  as  in  the  November  just  past,  and  the 

hourly  records  for  those  periods  when  our  consumption  is 
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least,  from  midnight  to  four  in  the  morning,  remain  at  as 
low  a  figure  as  they  have  been  at  corresponding  times  during 
the  past  three  years. 

The  small  extent  of  pipe  laid  of  the  smaller  siz^s,  twelve- 
inch  and  under,  also  distinguishes  this  year.  While  during  • 
the  four  years  1891  to  1894  inclusive  the  average  quantily 
laid  in  these  sizes  has  been  over  183,000  feet,  during  1895 
only  96,000  feet  were  laid;  and,  finally,  the  construction  of  * 
a  third  force  main  from  the  Works  to  town  marks  an'ei)och.  ' 
in  the  history  of  our  system.  This  main  is  now  nearing  * 
completion,  and  when  in  service  will  contribute  materially 
both  to  relieve  our  machinery  from  the  severe  strains  to 
which  it  was  subjected  by  the  excessive  demands  of  the  past 
season,  and  to  raise  the  head  in  those  districts  where  its 
increase  is  most  needed.  It  was  discovered  last  July,  at 
those  periods  when  our  engines  were  pumping  nearly  three 
million  gallons  per  hour,  that  thie  frictional  loss  amounted 
to  over  34  per  cent  of  the  work  done  by  the  engines.  When 
pumping  two  million  gallons  per  hour  the  frictional  loss  was 
only  21  3-4  per  cent.  It  had  already  been  found  that  two- 
thirds  of  the  frictional  losses  occurred  in  the  two  forty-two- 
inch  force  mains.  Therefore,  with  the  third  main  in  ser- 
vice, we  may  expect  that  the  resistances  in  the  force  mains 
when  delivering  three  million  gallons  hourly  will  be  the 
same  as  at  present  when  delivering  two  million  gallons^  or 
comparing  two-thirds  of  the  above  percentages,  the  new 
main  will  reduce  our  frictional  losses  from  34.4  per  cent  to 
26.1  per  cent  of  the  total  work  done.  This  will  mean  on  the 
average  about  a  three-pound  increase  of  pressure  over  the* 
entire  system,  being  somewhat  more  in  the  eastern  part  and 
less  in  the  western. 

On  the  afternoon  of  July  6,  when  the  maximum  quantity 
of  water  was  pumped,  an  investigation  was  made  of  the  con- 
dition of  the  distribution  in  the  district  between  Canfield 
avenue  and  the  North  Boulevard  from  Cass  avenue  west, 
which  district  the  sixteen-inch  main  laid  in  1894  was  in- 
tended to  relieve.     The  examination,  which  extended  over 
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nearly  7,000  feet  of  territory  from  south  to  north,  being  at 
right  angles  to  the  supposed  direction  of  flow,  beginning  at 
a  thirty-inch  main  and  terminating  at  a  twenty-four-inch 
main,  including  eleven  prefssure  readings,  showed  that  the 
variation  of  total  head  across  the  district  was  only  two  and 
three-fourths  feet,  and  the  smallest  usable  head  recorded 
was  nearly  twenty-eight  feet.  It  may  be  of  interest  to  com- 
pare the  pressures!  existing  at  the  time  of  this  investigation, 
which  was  at  a  time  of  most  Severe  demand  ilpon  the  distri- 
bution, with  those  of  eight  years  ago,  as  follows: 

Oanfleld  ave.,  from  Cass  to  Third. . 
Hancock  ave.,  from  Oass  to  Tljird. . 
Warren  ave.,  from  Cass  to  Third. . 
Putnam  ave.,  from  Cass  to  Third. . 
Holden  ave.,  from  CasS  to  Third. . 

Increase  of  head  at  engiiies,  about  30  per  cent. 

From  this  it  is  seen  that  for  each  pound  pressure  added 
at  the  engines  the  consumers  in  this  locality  have  had  two 
pounds  extra  delivered  to  them,  and  very  similar  results 
might  be  shown  elsewhere  in  our  system. 

Early  in  the  past  season  some  discussion  took  place  re- 
garding the  quality  of  our  water  supply  and  the  advisability 
of  moving  the  intake  from  its  present  location  to  a  point 
further  up  the  river.  As  there  appeared  to  be  no  reliable 
information  then  at  hand  that  would  aid  in  settling  the 
questions  raised,  your  engineer  was  requested  to  investi- 
gate, as  far  as  possible,  into  what  might  be  the  sources  of 
present  and  future  contamination  likely  to  affect  our  water 
supply,  and  what  remedies  or  preventives  might  be  applied. 
Since  that  time  an  extensive  study  has  been  made  of  the  re- 
cent  literature  bearing  upon  the  subject  of  water  pollution 
and  the  treatment  of  polluted  waters.  A  visit  was  made  to 
the  Lawrence  Experiment  Station,  conducted  by  the  State 
Board  of  Health  of  Massachusetts,  where  since  1886  there 
have  been  carried  on  the  most  careful  and  extensive  expe- 
riments and  investigations  on  water  purification  that  have 
yet  been  undertaken  anywhere  in  the  world. 
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So  far  as  chemical  analysis  is  able  to  detennine,  our 
water  compares  most  favorably  with  that  of  any  public 
water  supply  in  America,  which  fact  has  been  frequently 
commented  upon,  and  considering  the  inert  matters  only  it 
may  be  said  to  contain  nothing  at  all  likely  to  prove  disa- 
greeable or  deleterious  to  public  health.  Fifteen  years  ago 
to  have  said  this  would  have  been  saying  tliat  the  water 
was  as  near  perfection  for  domestic  purposes  as  any  water 
known,  but  the  developments  of  more  recent  investigation 
have  proven  that  chemical  analysis  alone  can  afford  no  cri- 
terion of  the  healthfulness  of  a  drinking  water,  and  that  the 
mineral  matter  and  the  dead  organic  matter  which  such  a 
water  contains  are  entirely  harmless  to  the  extent  to  which 
they  ordinarily  occur,  while  it  is  to  the  presence  of  certain 
minute  living  organisms,  now  believed  to  be  th(^  true  germa 
of  many  diseases,  that  the  hannful  effects  of  some  waters 
are  due.  These  organisms  are  so  small,  many  of  them,  that 
even  the  microscope  is  unable  to  distinguish  them,  and  it  is 
only  by  delicate  and  special  methods  that  they  can  be  iden- 
tified. Organisms  of  this  sort  are  found  in  all  surface  wa- 
ters, and  very  frequently,  if  not  always,  in  even  very  deep 
well  waters.  Fortunately  for  us,  not  all,  nor  evim  a  large  per- 
centage of  them  are  harmful.  Of  those  which  grow  and 
thrive  in  ordinary  waters  none  are  known  to  be  dangerous, 
but  there  are  varieties  not  indigenous  to  Uw  water,  but 
which  are  capable  of  living  for  a  greater  or  less  period  of 
time  in  it,  that  are  disease  producing.  Such,  for  instance, 
are  the  germs  of  cholera  and  typhoid  fever.  These  germs 
are  given  off  in  the  dejecta  of  those  atWicted  with  these  dis- 
eases, and  if  they  are  permitted  to  mingle  with  sewage  . 
which  finds  its  way  into  a  stream  farther  on  used  as  a  water 
supply,  the  disease  may  be  thereby  transmitted.  As  the 
former  of  these  diseases  is  little  feared  in  America,  only 
very  limited  investigations  have  been  carried  on  regarding 
it  here,  but  in  Europe  it  was  clearly  and  conclusively  proved 
that  the  terribly  fatal  epidemic  which  visited  Hamburg  in 
1892  and  1893  was  caused  bv  the  transmission  of  cholera. 
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germs  through  the  water  supply.  Typhoid  fever  has  been 
much  more  extensively  studied,  and  though  it  is  an  old 
theory  still  maintained  by  some  that  it  is  caused  by  an  en- 
vironment imperfectly  ventilated  and  drained,  the  bulk  of 
authority,  though  admitting  that  imperfect  sewerage  and 
bad  ventilation  in  his  surroundings  may  and  often  do  tend 
to  render  the  subject  particularly  liable  to  infection,  main- 
tains the  conclusion  that  typhoid  fever  is  not  in  the  original 
case  produced  from  such  causes.  The  most  frequent  sources 
of  typhoid  infection  in  those  localities  where  especially  thor- 
ough and  painstaking  investigations  have  been  carried  on 
are  water  and  milk  supplies.  In  one  noted  case  raw  oysters, 
were  proven  to  have  caused  the  disease,  and  uncooked  vege- 
tables, such  as  lettuce  and  celery,  have  been  looked  upon  as 
possible  agents  for  its  conveyance. 

In  considering  any  water  supply  it  is  therefore  necessary 
to  ascertain  whether  it  is  possible  for  the  dangerous  or 
pathogenic  bacteria  to  gain  access  to  it  and  whether  their 
vitality  is  such  as  to  enable  them  to  live  until  they  have 
traversed  the  distance  between  the  source  of  contamination 
and  the  consumer  of  the  water.  To  this  end  some  knowl- 
edge of  their  life  is  needed.  The  typhoid  bacillus  has  been 
perhaps  more  extensively  studied  than  any  other,  and  its 
term  of  life  in  Merrimac  Kiver  water  at  Lawrence  was  found 
to  range  from  ten  to  thirty  days,  the  average  period  being 
about  fifteen  days,  while  in  the  purer  effluents  of  some  of 
the  filters  it  appeared  to  be  somewhat  longer.  There  is 
excellent  proof  that  typhoid  germs  traveled  thirty-nine  miles 
in  the  Men*imac  Kiver,  over  mill  dams,  through  rapids  and 
almost  stagnant  mill  ponds,  the  last  thirteen  miles  being 
affected  by  tide  water,  and  after  passing  through  pumps  and 
water  mains  caused  an  epidemic  among  the  water  consum- 
ers, and  there  is  abundant  evidence  of  their  similar  trans- 
mission over  shorter  distances.  f 

In  view  of  these  facts,  a  consideration  of  the  quality  of 
our  water  supply  must  include  the  investigation  of  all 
sources  from  which  such  contamination  can  reach  it.     The 
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most  likely  sources  of  typhoid  infection  of  Detroit  Biver 
water  are  the  sewage  discharges  of  the  cities  above  us  on 
St.  Clair  Kiver.  Port  Huron  being  the  largest  of  these,  and 
the  most  of  a  city  in  its  appurtenances,  delivers  tke 
greatest  quantity  of  sewage  into  the  river,  but  its 
distance  being  so  great,  about  sixty  miles,  it  hardly 
seems  probable  that  it  can  have  much  direct  effect 
upon  the  water  at  Detroit.  Yet  St.  Clair,  Marine 
City  and  The  Flats,  as  well  as  other  towns,  take  water 
from  St.  Clair  Kiver  and  Lake  St  Clair  below  Port  Huron, 
and  discharge  their  sewage  into  the  same  waters.  It  may, 
therefore,  be  possible  that  typhoid  germs  starting  at  Port 
Huron  should  cause  disease  at  St.  Clair,  and  from  there  be 
transmitted  by  stages  to  our  intake.  A  more  dangerons, 
though  less  constant,  cause  of  pollution  is  found  in  the  dis- 
charges of  sewage  from  passing  vessels,  and  viewing  these 
two  sources  of  contamination  alone,  it  does  not  appear  that 
any  advantage  would  be  gained  by  moving  the  intake  np 
stream  from  its  present  location.  The  writer  does  not  wish 
to  be  understood  as  saying  that  there  is  any  proof  of  a  single 
case  of  typhoid  having  been  caused  in  Detroit  from  tlie 
above  sources  of  infection,  but  is  only  pointing  out  a  possi- 
bility. Another  source  of  pollution,  and  the  one  most  com- 
monly considered,  is  the  discharge  of  Connor's  and  Fox 
Creeks  and  several  county  ditches  entering  Lake  St.  Clair 
within  three  miles  of  the  intakes.  Of  these,  Connor  s  Creek 
is  the  largest  and  the  nearest  at  hand,  being  only  about  one 
mile  from  the  suction  cribs.  The  drainage  area  of  this  stream 
and  the  ditches  near  it  is  about  fifty  square  miles,  with 
about  5,000  inhabitants,  or  100  per  square  mile.  Were  such 
a  population  on  the  watershed  of  an  impounding  reservoir 
where  water  was  stored  for  a  considerable  period  before  use, 
it  would  not  be  considered  particularly  dangerous.  The  Fox 
Creek  watershed  ^,nd  the  lake  shore  within  Wayne  County 
adds  about  twenty-five  square  miles  more,  having  probably 
not  to  exceed  eighty-five  inhabitants  per  square  mile.     Be- 
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ing  SO  sparsely  settled,  it  does  not  seem  likely  that  serious 
contamination  could  reach  us  from  these  sources,  except  un- 
der particular  conditions.  Thus  far  there  are  practically  no 
sewers  emptying  into  these  streams,  and  at  periods  of  ordi- 
nary flow  it  seems  very  doubtful  if  the  waters  of  Connor's 
Creek,  at  least,  can  become  sufficiently  mingled  with  those 
of  Detroit  River,  in  the  short  distance  they  have  to  flow,  to 
reach  our  intakes.  It  is  only  at  times  of  hea\y  rains  and 
the  melting  of  snows  that  much  dangerous  matter  would 
be  at  all  likely  to  gain  access  to  these  streams.  The  char- 
acter of  the  soil  in  this  vicinity  renders  it  extremely  likely 
that  at  such  times  the  water  would  reach  these  channels 
mainly  over  the  surface,  carrying  with  it  whatever  it  found 
in  its  way,  and  at  such  times  the  higher  velocities  of  the 
currents  certainly  causes  these  waters  to  mingle  more  thor- 
oughly with  those  of  our  river,  and  undesirable  matters  may 
thus  reach  our  intakes.  There  is  very  little  chance  for  the 
water  to  improve  in  passing  through  our  system,  for  ordi- 
narily in  less  than  twenty-four  hours  from  the  time  the 
water  enters  the  suction  crib  it  is  delivered  to  the  consumer. 
That  fevers  apparently  of  water  origin  are  often  quite  prev- 
alent after  heavy  rains  following  periods  of  drouth,  and 
after  spring  freshets,  has  been  noted  by  some  of  our  physi- 
cians. In  view  of  this,  it  seems  to  your  engineer  that  your 
honorable  body  should  exercise  a  careful  surveillance  over 
these  tributary  waters  and  use  all  possible  influence  to  pre- 
vent them  from  becoming  the  receptacles  for  sewage  from 
any  sources,  particularly  the  villages  on  their  watersheds. 
The  Act  of  Incorporation  of  the  Board  of  Water  Commis- 
sioners provides,  in  Section  21,  that  your  honorable  body 
may  exercise  authority  over  the  waters  of  Detroit  River 
and  Lake  St.  Clair  within  six  miles  of  the  intakes,  to  prevent 
pollution,  but  considering  the  facts  already  pointed  out,  this 
is  not  sufficient  to  insure  our  water  supply  from  contamina- 
tion as  the  populations  above  us  increase.  Whatever  the 
conditions  now,  in  the  more  or  less  distant  future  Detroit 
will  be  forced  to  follow  the  example  of  the  European  cities 
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having  surface  water  supplies  and  purify  its  water  befote 
delivering  it  to  the  consumer.  It  is  to  be  regretted  that  we 
have  no  reliable  analyses  furnishing  us  a  clue  to  the  true 
composition  and  contents  of  our  water,  and  I  would  respeet- 
fully  urge  the  advisability  of  having  frequent  biological  and 
bacteriological  analyses  made  by  a  reliable  authority^ 
as  such  a  method  would  afford  us  most  readily  with  inifomuk 
tion  from  which  the  true  condition  of  affairs  could  be  appre- 
ciated. 

Whether  our  supply  be  now  infected  or  not,  it  must  be 
apparent  that  the  existence  of  such  conditions  as  are  dto- 
cussed  above  should  admonish  us  to  lose  no  time  in  endeav- 
oring to  reduce  to  a  minimum  the  useless  consumption  of 
water,  for  aside  from  the  bearing  upon  the  present  cost  <rf 
operation,  the  cost  of  purification  varies  almost  directly 
with  the  quantity  purified.  The  subject  of  the  restriction 
of  waste  is  an  old  one  in  these  Works,  and  much  ha43  been 
already  done  in  that  line,  but  much  more,  and  the  hardesit 
part,  remains  to  be  accomplished  before  the  consumption 
can  be  brought  within  those  limits  which  present  practice 
holds  to  be  sufficient  for  all  necessities.  For  the  past  three 
years  your  engineer  has  been  devQting  much  attention  to 
the  consideration  of  this  subject.  Hourly  records  of  the 
quantity  of  water  pumped  and  the  pressures  maintained 
have  been  furnished  this  office  since  May,  1893,  and  from 
the  reports  furnished  us  by  the  Fire  Department  we  have 
been  able  to  obtain  a  reasonably  accurate  determination  of 
the  quantity  of  water  used  at  fires  for  the  entire  year  just 
closed.  Memoranda  collected  by  our  own  Meter  Depart- 
ment give  us  the  amount  of  water  used  for  manufacturing 
and  business  purposes,  which  is  checked  by  the  difference 
between  weekday  and  Sunday  consumption.  By  applying 
the  rules  already  laid  down  for  temperature  and  precipitar 
tion  effects,  under  some  conditions  it  is  possible  to  determine 
the  quantity  of  water  used  for  lawn  and  street  sprinkling, 
preventing  freezing,  etc.,  with  fair  accuracy.  To  thor- 
oughly discuss  the  subject  of  waste  would  require  an  amount 
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of  space  far  beyond  the  compass  of  this  report,  but  it  is 
possible  to  outline  some  of  the  methods  of  determining  the 
various  quantities  desired.  The  month  of  November  may 
usually  be  considered  a  normal  month,  there  being  ordi- 
narily no  demand  for  water  either  for  lawn  and  street  sprink- 
ling or  to  prevent  freezing.  With  the  fire  consumption  and 
that  for  manufacturing  and  business  purposes  determined 
and  subtracted  from  the  total  quantity  pumped,  the  remain- 
der represents  domestic  consumption,  waste  and  leakage. 
November,  1895,  furnishes  the  following  information: 

Average  daily  per  consumer   consumption  by  plunger 

displacement 122.23  gals. 

Average  daily  per  consumer  fire,  business  and  manu- 
facturing consumption 23.36  gals. 

Average  daily  per  consumer    domestic  consumption, 

waste  and  leakage 98.87  gals. 

From  observations  of  the  Meter  Department,  compared 
with  our  revenue  statistics,  your  engineer  determined  that 
the  average  necessary  daily  domestic  consumption  would  be 
about  twenty-two  gallons  per  consumer.  If  this  figure 
should  be  correct,  the  waste  and  leakage  must  amount  to 
76.87  gallons  per  consumer  daily.  All  will  admit  that  dur- 
ing the  hours  from  midnight  to  four  in  the  morning  the 
consumption  of  water  in  a  city  of  even  this  size  should  be 
comparatively  insignificant.  Now,  the  smallest  quantity 
pumped  in  a  single  hour  in  the  past  two  years  was  between 
twelve  and  one  o'clock  on  the  morning  of  November  11, 1895, 
and  amounted  to  832,525  gallons.  This  is  at  the  rate  of 
nearly  20,000,000  gallons  daily,  or  76.4  gallons  per  consumer. 
This  must  be  nearly  all  waste  and  leakage,  and  coincides 
very  closely  with  the  76.87  gallons  obtained  above,  and  gives 
proof  thkt  the  estimate  of  twenty-two  gallons  per  person 
for  domestic  needs  was  very  nearly  correct.  The  average 
daily  consumption  for  the  past  year  has  been  about  40,250,- 
000  gallons,  and  of  this  we  find  that  almost  20,000,000  gal- 
lons are  being  wasted  at  that  time  of  year  when  there  is  the 
least  cause  for  waste  to  occur.     Or,  considering  the  month 
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November  alone,  over  60  per  cent  of  the  water  pumped  ap- 
pears to  be  serving  no  useful  end.  In  the  month  of  Feb- 
ruary the  total  daily  consumption  per  consumer  was  198.3 
gallons.  The  average  daily  metered  and  fire  consumption 
was  twenty-two  gallons,  leaving  176.3  gallons  for  domestic 
uses,  waste  and  leakage.  During  the  maximum  day  the 
quantity  used  was  at  the  rate  of  234.6  gallons  per  consumer, 
of  which  the  minimum  hourly  night  rate  was  223.3  gallons 
daily.  In  July  the  daily  consumption  per  consumer  was 
168.2  gallons,  of  which  23.4  gallons  were  metered  and  fire 
consumption.  Taking  the  year  as  a  whole,  the  records  of 
this  ofiice  give  the  following  information  regarding  con- 
sumption: 

Yearly.  Dally,     ^f  ^'^J 

Business  and  manufacturing,  schools,  oallom.  Gallons.       Gallons. 

etc.,  by  meter 2,121,343,600      5,S11,900    22.35 

Domestic— household  and  culinary 
purposes    2,088,129,230      5,720,902    22.00 

Lawn  and  street  sprinkling  and 
cooling  purposes   1,064,000,000      2,915,070    11.20 

To  prevent  freezing  pipes 698,000,000      1,912,330     7.40 

Public  purposes— Hospitals,  ceme- 
teries, asylums,  fountains,  sewer 
flushing,  police  and  fire  engine 
houses 365,000,000      1,000,000      3.84 

Fires— From  water  mains  only 10,596,000  29,000     0.12 

Total   useful    consumption; 6,347,068,830    17,389,102    66.91 

Recorded  consumption,   99^^   of  plUn-  QaUonn.  Gallons.        Gallons. 

ger  displacement   14,698,451,954    40,269,704154.85 

CJorrection   for   slip   of   pumps  and 
.  error  of  register,  10^^ 1,469,845,195      4,026,970  15.48 

Net  recorded  consumption 13,228,606,759    36,242,734 139.37 

Useful  consumption  as  above 6,347,068,830    17,389,102    66.91 

Waste   and   leakage 6,881,537,929    18,853,632    72.46 

In  common  language,  allowing  as  free  use  of  water  for 
lawn  and  street  sprinkling  and  to  prevent  freezing  as  was 
indulged  in  during  the  past  year,  and  considering  all  as  use- 
ful consumption,  with  all  that  used  for  business,  manufac- 
turing, schools,  fires,  public  purposes  and  domestic  needs 
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added,  for  every  gaUon  so  usefully  consumed  more  than  cm 
and  one-tenth  gaUons  ran  to  waste.  If  any  of  th.e  watear  80 
consumed  were  usefully  employed,  no  effort  should  be  made 
to  restrain  its  use,  but  as  no  advantage  can  possibly  accrue 
to  anybody  from  the  pumping  to  waste  of  this  great  quaiittlj 
of  water,  decisive  measures  should  be  taken  for  its  redne* 
tion.  When  the  method  can  be  applied,  none  i»  more  eflSee- 
tive  in  reducing  waste  than  the  application  of  meters  to  tine 
service  pipes  of  the  consumers,  but  in  our  system  this  woift 
is  not  keeping  pace  with  the  growth  of  the  city.  During  1895 
there  were  nearly  two  and  one-third  times  as  many  new  con- 
nections added  as  there  were  meters  set.  Out  of  48,918  con- 
nections now  in  use  only  3,775,  or  less  than  8  per  cent,  are 
metered.  That  some  more  compreh(»nsive  means  of  accom- 
plishing the  desired  result  must  be  found  is,  therefore,  ap- 
parent. The  most  satisfactory  method  of  dealing  with  liie 
problem  in  hand  thus  far  produced  is  by  the  aid  of  the  Dea- 
con Waste  Detection  Meter.  This  is  an  instrument  which 
is  set  in  the  main,  and  mechanism  operated  from  a  clock 
records  on  a  chart  the  quantity  of  water  passing  it  at  any 
moment.  The  mode  of  oi)eration  is  to  shut  off  the  district 
to  be  examined,  so  that  all  water  flowing  into  it  must  pass 
the  meter.  The  observations  are  ordinarily  conducted  be- 
tween midnight  and  four  in  the  morning.  The  inspector 
goes  through  the  district  shutting  off  the  service  connec- 
tions and  side  lines  and  recording  the  time  each  gate  OT 
valve  is  closed.  By  comparing  these  memoranda  with  the 
chart  of  the  meter  the  amount  of  waste  at  each  connection 
and  in  each  street  main  is  shown.  The  inspector  is  then 
possessed  of  the  information  regarding  the  location  of  the 
waste  and  all  that  remains  is  to  see  that  the  defective  fix- 
tures are  repaired  and  the  leaks  in  the  mains  stopped.  On 
the  application  of  this  system  in  Boston,  in  a  district  con- 
taining a  population  of  21,760  persons,  the  consumption  was 
reduced  from  58.5  to  37.7  gallons  per  capita  daily,  a  savings 
of  35.6  per  cent,  the  night  consumption  being  reduced  58 
per  cent.     Similar  results  have  attended  the  use  of  these 
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meters  in  Philadelphia  and  in  many  cities  in  England.  The 
cost  of  the  meters  set  in  place  in  Boston  was  about  |400 
each.  I  would  respectfully  recommend  to  your  honorable 
body  that  ten  of  them  be  purchased  and  set  in 
our  system  at  points  to  control  those  districts  in  which  ex- 
cessive waste  and  leakage  is  most  to  be  expected.  The 
great  advantage  of  using  these  meters  over  ordinary  inspec- 
tion is  that  the  inspector's  time  is  not  taken  up  in  visiting 
premises  where  there  is  no  waste  and  the  residents  thereby 
uselessly  annoyed,  but  he  is  able  to  devote  his  whole  atten- 
tion to  those  which  need  it.  If  our  consumption  diiring 
1895  had  been  reduced  only  to  100  gallons  per  consumer,  or 
about  35  per  cent,  the  saving  in  fuel  alone  would  have  been 
over  113,000,  or  more  than  40  per  cent  of  the  entire  fuel  bill, 
the  same  pressures  being  maintained  on  the  system. 

In  a  city  having  so  many  miles  of  electric  railway  in  op- 
eration as  this  it  may  be  anticipated  that  trouble  will  be 
met  with  from  electrolysis.  This  subject  has  been  very  ex- 
tensively studied  in  and  about  Boston,  but  in  spite  of  the 
pains  taken  with  the  investigations,  the  results  thus  far 
have  failed  to  resolve  the  preventing  of  electrolytic  effects 
in  general  into  a  soluble  problem.  It  has  been,  however, 
observed  that  very  small  currents — even  with  as  low  a 
potential  as  0.002  volt — are  capable  of  producing  danger- 
ous effects,  and  that  the  constituents  and  amount  of  mois- 
ture in  the  soil  appear  also  to  have  an  important  bearing  on 
the  case.  While  it  has  been  frequently  attempted  in  Boston 
to  locate  points  of  electrolytic  action,  and  many  excavations 
have  been  made  to  find  the  effects  of  it,  none  have  resulted 
in  the  discovery  of  anything  definite  or  conclusive  in  the 
matter.  The  most  that  can  be  said  is  that  certain  condi- 
tions tend  to  produce  certain  effects,  but  these  effects  are 
not  always  apparent  in  the  presence  of  the  conditions.  Re- 
garding our  own  system,  we  know  that  so  far  as  the  electric 
currents  are  concerned  we  have  all  the  conditions  required 
to  produce  electrolysis  in  our  pipes,  but  thus  far  we  have 
found  no  direct  evidence  that  our  mains  are  affected.      The 
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most  natural  explanation  is  that  the  requisite  constitiHiitai 
are  lacking  in  our  soil  to  produce  the  necessary  chemkal 
combinations,  or  it  may  be  that  the  waste  in  the  system  lie- 
ing  so  great,  a  means  of  waste  detection  will  be  neceHMi; 
to  determine  the  location  of  electrolyzed  pipe,  even  after  Utt 
damage  has  been  extensive.  The  study  of  the  subject  fai  010 
for  the  sjyecialist,  and  so  long  as  no  general  remedy  is  knowi^ 
it  does  not  seem  wise  to  spend  time  or  money  in  seaiddi^ 
for  a  trouble  which  must,  with  our  present  kno^wl^j^BCi^  ^ 
treated  as  an  individual  case  each  time,  and  which,  if  seri- 
ous, must  finally  manifest  itself. 

As  shown  in  the  report  of  the  Chief  Engineer  of  the  Pun^ 
ing  Station,  the  efficiency  of  our  machinery  has  been  about 
16  per  cent  higher  than  last  year.  This  is  due  to  at  least 
three  causes:  First,  the  economy  of  Engine  No.  4,  the  ADfa 
engine,  which  has  done  20  per  cent  of  the  work  this  year, 
thereby  saving  us  about  7  per  cent  of  the  cost  of  pumping; 
second,  the  improvements  to  Engines  Nos.  1  and  2,  which 
probably  account  for  about  6  per  cent  more ;  and,  third,  the 
increased  head  pumped  against,  allowing  a  more  econemv 
cal  use  of  steam,  probably  accounts  for  the  remaining  3  per 
cent.  The  effect  of  the  running  of  Engine  No.  4  is  dearly 
shown  on  Plate  I.,  page  54,  where  the  work  done  weekly  by 
each  engine  is  represented  in  the  upper  diagram,  and  tte 
quantity  of  work  done  per  gallon  of  oil  burned  weeldy  is 
shown  on  the  lower  diagram.  A  correction  has  been  ap- 
plied to  the  quantity  of  oil  used  to  allow  for  the  ligfatilig, 
but  no  correction  for  the  heating  of  the  buildings  has  been 
made.  It  will  be  seen  that  whene\  (m*  Engine  No.  4  does  a 
fair  percentage  of  the  pumping  thei-e  is  a  decided  increase 
in  the  work  of  a  gallon  of  oil.  This  plate  also  brings  ont  the 
increased  economy  as  the  total  quantity  of  work  increases, 
which  occurs  with  increasing  head. 

It  was  hoped  at  the  beginning  of  the  year  that  the  new 
force  main  might  be  completed  in  sufhcient  time  to  enable 
the  distribution  system  to  show  a  corresponding  gain  but 
this  has  not  been  the  case.    In  consequence  of  the  increased 
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consumption  of  water  the  work  of  the  distribution  shows  a 
decrease  of  efficiency  of  about  4  per  cent,  leaving:  the  net  in- 
creased efficiency  of  the  system  as  a  whole  12  per  cent,  and, 
as  before  stated,  two-thirds  at  least  of  this  loss  was  due  to 
the  force  mains  being  too  small.    The  work  of  the  system 
as  a  whole  for  1894  is  shown  on  Plate  II.,  page  56,  and  that 
for  1895  on  Plate  III.,  page  57.  These  plates  are  made  to 
the  same  scale,  and  the  difference  in  the  demands  made  at 
various  times  upon  the  system  are  at  once  apparent.    Par- 
ticular attention  is  called  to  February  and  June.      Plate 
IV.,  page  60,  shows  the  work  of  the  system  by  hours  for 
the  day  of  maximum  consumption,  February  8,  and  Plate 
v.,  page  61,  the  same  for  June  17,  which  was  a  day  of  very 
large  hot  weather  consumption.    While  in  the  former  there 
were  pumped  nearly  nine  million  gallons  more  water  than  in 
the  latter,  from  the  concentration  of  the  demand  into  a  few 
hours  it  is  clearly  seen  that  the  summer  day  made  by  far 
the  more  severe  tax  upon  the  machinery  and  distribution. 
Under  normal  conditions,  as  shown  in  Fig.  1,  Plate  VL,  page 
64,  the  consumption  and  the  work  falls  off  gradually  after 
reaching  its  maximum  between  nine  and  eleven  o'clock  in  the 
morning;  but  in  the  case  of  summer  consumption  the  area 
included  in  the  hump  of  the  diagram  from  noon  until  eight 
p.  m.  represents  work  consumed  in  lawn  sprinlding.      The 
quantity  of  water  so  used  on  June  3  last,  as  may  be  seen 
from  an  examination  of  Fig.  2,  Plate  VL,  and  of  Plate  VII., 
page  66,  was  12,000,000  gallons,  being  nearly  25  per  cent,  of 
the  entire  daily  consumption.    In  the  former  diagram  the 
quantity  of  work  expended  for  lawn  and  street  sprinkling 
and  cooling  purposes  on  that  day  is  represented  by  the  darlv 
area  and  was  obtained  in  the  following  manner:    The  tem- 
perature for  June  3,  as  shown  by  the  full  line  in  the  lower 
part  of  the  figure,  was  exceptionally  high  and  as  will  be  seen 
by  reference  to  the  middle  diagram  of  Plate  VII.,  page  64, 
followed  a  week  of  very  hot,  dry  weather,  this  being  in  fact 
the  hottest  week  of  the  year.    The  work  of  the  engines  by 
hours  for  June  3  is  represented  by  the  area  enclosed  by  the 
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full  heavy  line  of  the  diagram.  June  4  opened  with  higher 
temperature  and  increased  consumption,  as  is  shown  by  the 
dotted  lines  of  temperature  and  work,  but  at  9 :45  a.  m.  rain 
began  to  fall.  The  effect  of  this  was  presaged  by  the  sudden 
decrease  of  the  demands  upon  the  engines  after  8  o'clock. 
The  rain  continued  until  8  p.  m.  of  that  day,  and  though  the 
total  precipitation  was  less  than  one-quarter  of  an  inch, 
it  was  accompanied  by  a  fall  of  temperature  from  a  maxi- 
mum of  96°  on  the  third  to  a  minimimi  of  50°  on  the  morn- 
ing of  the  sixth.  The  work  of  the  engines  for  June  5  is 
represented  by  the  area  below  the  broken  line  bounding  the 
dark  area.  It  seems  clear  that  the  only  uses  of  water  likely 
to  be  affected  by  a  rain  and  such  a  fall  of  temperature  are 
those  for  lawn  and  street  sprinkling  and  cooling  purposes, 
and  hence  any  decrease  of  consumption  or  work  at  such  a 
time  must  be  due  to  a  cessation  of  these  uses.  It  will  be  at 
once  appreciated  that  not  all  the  water  so  used  was  shut  off, 
but  whatever  difference  there  is  between  the  consumption 
of  June  3  and  that  of  June  5  that  is  not  accounted  for  by 
incidental  causes,  as  fires  and  the  day  of  the  week  fluctua- 
tions, may  be  fairly  ascribed  to  the  causes  under  considera- 
tion. Making  corrections  for  the  work  caused  by  the  fire 
between  5:30  and  8  p.  m.  of  June  3,  shown  by  the  area 
marked  "Fire,"  when  four  engines  were  in  service,  and  for 
the  usual  nightly  variations  between  Sunday  and  week 
nights,  the  diagram  shows  13,475,131,167  foot  pounds,  or 
more  than  one-third  of  the  average  daily  work  for  the  year, 
and  nearly  two-thirds  of  the  work  of  the  day  of  minimum 
consumption  (shown  in  Fig.  1,  Plate  VI.)  as  due  to  these 
causes.  The  use  of  such  a  quantity  of  water  at  times 
when  every  additional  gallon  means  the  bringing  of  our  ma- 
chinery so  much  nearer  to  the  limit  of  its  endurance  leads 
to  the  consideration  of  whether  some  means  of  regulation 
bearing  upon  it  should  not  be  introduced.  It  is  certain  that 
the  use  of  water  for  lawn  sprinkling  without  charge  has  led 
to  considerable  abuses.  It  is.  not  an  uncommon  thing  to 
see  a  hose  running  with  full  head,  the  nozzle  lying  on  the 
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sidewalk  or  thrust  into  a  crack  between  the  boards.  Such 
waste  of  water  is  almost  criminal.  Upon  the  right  means 
to  apply  in  the  solution  of  this  problem  it  is  hard  to  decide, 
but  something  should  be  done.  A  considerable  relief  might 
be  obtained  by  restricting  the  size  of  nozzle  used  and  limit- 
ing the  minimum  length  of  hose.  If  the  lawn  sprinkling 
could  be  confined  to  the  night,  the  draught  on  the  machinery 
would  be  much  reduced  and  the  lawns  improved  as  well, 
for  it  is  a  wise  provision  of  nature  that  veils  the  sun  at  times 
of  rain.  As  things  are  now,  should  our  lawn  sprinkling 
continue  tQ  increase  for  another  year  as  rapidly  as  it  has 
done  in  the  past,  we  wiU  be  forced  to  purchase  additional 
machinery  to  meet  this  demand  alone,  while  if  it  be  properly 
controlled,  even  though  other  causes  of  waste  be  not  abated, 
the  present  machinery  may  be  relied  upon  to  do  our  work 
for  several  years  to  come.  This  system  having  no  reservoir 
to  fall  back  upon  in  times  of  accident  or  emergency,  must 
always  have  an  extra  engine  to  put  into  service.  In  the  ordi- 
nary course  of  operation  one  engine  is  necessarily  under- 
going repairs,  so  that  only  three  can  be  in  commission  con- 
tinuously, of  which  one  should  be  in  reserve.  There  were 
times  during  the  past  summer  when  three  engines  running, 
and  at  their  maximum  capacity,  were  required  for  the  after- 
noon demand,  while  the  fourth  was  in  need  of  repair.  Be- 
cause for  several  years  no  accidents  to  our  machinery  have 
occurred,  we  must  not  forget  that  we  are  continually  run- 
ning greater  risks  as  age  and  service  weaken  the  machinery 
and  corrosion  deteriorates  our  pipe,  while  the  demands  of 
our  population  lead  us  to  each  year  crowd  more  closely  what 
must  be  the  limit  of  safety.  Plate  VII.,  page  66,  shows 
the  effect  of  temperature  and  precipitation  on  the  daily 
consumption,  and  from  this  and  similar  plates  for  the  pre- 
ceding years  the  rules  for  their  effects  have  been  deduced. 

The  work  of  the  draughting  room  has  been  continued  as 
formerly,  and  a  vast  amount  of  very  valuable  information 
has  been  added  to  our  records.  The  territory  between  Mt. 
Elliott  avenue  on  the  east  and  Campbell  avenue  on  the  west 
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is  completely  platted  by  street  Intersections,  and  in  numj 
cases  not  only  our  own  work,  but  all  other  underground  con- 
struction is  shown.  The  keeping  of  the  records  of  constrae- 
tion  in  the  field  by  a  representative  of  the  Engineering  De- 
partment has  been  highly  satisfactory,  and  much  more  rdi- 
ance  can  be  placed  in  the  records  so  kept  than  in  tliOBe  tar- 
nished  by  the  former  system  of  foreman's  reports. 

In  closing  this  report,  I  wish  to  express  my  obligations  ta 
the  Inspector  in  charge  of  the  Local  Station  of  the  United 
States  Weather  Bureau,  to  the  United  States  Engineers' 
Office,  and  to  the  several  city  departments  for  conrtesiei 
and  valuable  information,  and  to  my  associates  in  the  wet- 
vice  of  your  honorable  body  for  their  hearty  assistance  and 
co-operation  and  friendly  advice  during  the  past  year. 

All  of  which  is,  gentlemen,  very  respectfully  submitted. 

G.  S.  WILLIAMS, 

Oiyil  Bnglneer. 


-  *i 


REPORT  OF  SUPERINTENDENT  OF  METERS  AND 


Detroit,  January  2d,  1896. 
7b  the  Board  of  Water  Gommimimers  : 

Gentlemen — In  compliance  with  ttie  rules  and  regulations 
of  your  honorable  body,  I  herewith  report  the  work  done  in 
the  meter,  inspection,  service  cocks  and  repairing  leaks  de- 
X)artnients  during  the  year  1895. 

The  following  table  shows  the  number  of  meters  placed 
during  the  year  and  the  total  number  in  service  on  the  Slat 
day  of  December,  1895: 


SIZES. 

**In. 

Kio. 
077 

iln. 

ass 

SB 

IJiin 

Sin. 

143 
£4 

Sin. 

*in. 

Bin. 

Total 

1,MB 
SS! 

Sfl 

i 

iin* 

Placed  during  ttiB  year  1899. . . 

see 
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The  following  table  shows  the  total  number  of  meters  in 
service,  the  different  kinds  and  sizes,  rfnd  also  the  number 
of  Indicators  attached  to  hydraulic  elevators: 
In  aerviei  Jan%iaTy  1,  1896. 
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Meten  in  Stcdc. 
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S8 

84 

-,.;       = 

11ft 

Valuation  of  meters  in  Btoch  January  1st,  189fi $1,575  00 

Valuation  of  material  on  hand  January  lat.  189e 307  19 

Valuation  of  tools  January  1st,  1896 478  12 

Valuation  of  horses,  wagons,  etc.,  January  Ist,  180C 357  50 

S2.717  81 

Valuation  of  meters  in  service  January  1st,  1895 $85,687  03 

Deduct  10  per  cent,  (or  depreciation  in  value 8,563  70 

577,073  33 

Add  amount  expended  during  tlie  year  for  meters  placed  17,587  85 


Total  valuation  of  meters  in  service  January  1st,  1896.  .$91,571  58 

<3ost  of  material  used  in  repairing  meters  in  1895 $     337  33 

Cost  of  labor,  repairing  meters  in  1895 1,495  58 

Total  eost  of  repairs $1,832  91 
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In  presenting  this  report  to  your  honorable  body,  I  do  so 
fully  believing  that  the  money  expended  in  the  meter  depart- 
ment will  prove  to  have  been  a  wise  and  profitable  invest- 
ment for  the  Works. 

We  have  placed  589  meters  during  the  past  year,  529  of 

them  at  the  request  of  the  consumer,  showing  that  the  meter 

is  becoming  a  great  favorite  with  water  consumers.  The 
total  number  now  in  use  is  3,775,  and  the  quantity  of  water 

pumped  daily,  when  compared  with  that  of  six  or  seven 
years  ago,  will  show  what  they  have  accomplished  in  the 
way  of  stopping  waste.  Although  the  per  capita  consump- 
tion has  been  reduced  from  210  gallons  daily  to  144,  yet  it 
is  much  too  large,  and  it  could  be  lowered  to  seventy  gallons 
at  least  without  interfering  with  any  of  the  legitimate  uses. 
When  the  weather  is  not  excessively  hot  or  cold,  the  quan- 
tit}'^  pumped  is  not  much  over  100  gallons  per  capita,  and 
with  all  plumbing  in  proper  condition,  it  ought  certainly  to 
be  kept  at  that  point  during  that  portion  of  the  year  when 
the  heat  does  not  call  for  a  greater  consumption. 

An  apartment  house  containing  twenty-four  families, 
with  all  modern  water  fixtures  for  domestic  purposes,  con- 
sumed  an  average  of  thirty-four  and  one-half  gallons  per 
capita  daily  during  the  last  year.  Anotlier,  containing  six 
families,  with  modern  fixtures  (no  washing  done  in  the 
house,  but  quite  a  liberal  use  of  hose),  consumed  only  twenty 
gallons,  showing  that  the  present  average  consumption 
throughout  the  city  is  still  excessive. 

The  objection  is  sometimes  raised  that  such  a  low  con- 
sumption would  tend  to  produce  disease^,  as  the  sewers 
would  not  be  properly  flushed,  etc.,  but  results  in  this  and 
other  cities  that  are  largely  metered  does  not  bear  out  the 
claim.  For  instance,  the  death  rate  per  1,000  in  this  city 
in  1889  was  17.40  with  no  meters  in  use,  while  in  1895,  with 
about  7  per  cent  of  the  senice  connections  metered,  it  was 
only  15.80,  showing  a  gradual  decrease  in  the  death  rate,  as 
well  as  the  (juantity  of  water  consumed.  In  the  City  of 
Pro\idence,  E.  I.,  in  1893  they  had  17,417  service  connec- 
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tiioiiB  and  12,088  meters,  which  shows  that  a  little  over  69 
per  cent  of  their  service  connections  were  metered.  Their 
death  rate  per  1,000  for  that  year  was  20.92.  In  1894  they 
had  18,162  service  connections  and  13,153  meters,  making 
over  72  per  cent  of  their  services  metered,  and  a  death  rate  of 
18.72,  showing  a  decrease  in  the  death  rate  and  an  increase 
in  the  percentage  of  metered  services.  They  are  placing 
about  1,000  meters  each  year  in  Providence,  and  their  death 
late  In  1889  was  19.76  per  1,000,  and  in  1890  it  was  21.77, 
which  was  the  highest  point  reached,  and  then  falling  grad- 
ually to  18.72  in  1894,  which  was  the  lowest  point  reached 
in  several  years.  They  pumped  in  1893  sixty-one  gallons 
daily  per  capita,  and  in  1894  sixty-two  gallons.  In  the  City 
of  Bolbilo,  with  no  restrictions,  they  pump  about  300  gallons 

per  capita  daily,  and  have  a  death  rate  of  about  17.34  per 
1,000,  while  Detroit  pumx)s  about  144  gallons,  and  had  a 

death  rate  in  1895  of  15.80.  The  average  death  rate  in  thir- 
ly-seven  of  the  princii)al  cities  in  the  TTnited  States  for  the 
year  1894  was  19.22,  with  less  than  10  per  cent  of  the  service 
connections  metered.  And  when  compared  with  Provi- 
dence with  a  death  rate  of  18.72  and  72  per  cent  of  their  ser- 
vices metered,  it  would  seem  a«  though  the  use  of  meters, 
althong^  largely  reducing  the  consumption  of  water,  does 
not  affect  the  health  of  the  communitv  in  which  thev  are 
wed.  In  other  words,  "stopping  the  constant  running  of 
mall  streams  into  the  sewers  does  not  create  disease." 

One  source  of  great  waste  we  have  to  contend  with  is  the 
doset  when  placed  where  there  is  danger  of  freezing.  The 
dUerent  appliances,  or  patent  valves,  that  are  being  used 
tat  the  prevention  of  frost  in  such  cases  are  failures  to  a 
hige  extent,  that  is,  so  far  as  stopping  the  continual  flow 
fli  water  is  concerned,  as  they  are  placed  down  in  a  vault 
apd  nsnally  in  an  unhandy  place  to  get  at,  they  very  soon 
letont  of  order  so  they  will  not  operate,  and  allow  the  flow 
ti  water  continually. 

'  In  ocder  tP  reduce  his  water  rates  (which  were  |16  per 
jeai)  flie  owner  requested  us  to  place  a  meter  on  a  small 
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double  house  of  his  containing  two  families,  with  no  water 
fixtures  excepting  sinks  in  kitchen  and  closets  such  as 
spoken  of.  The  results  of  two  months  were  somewhat  start- 
ling to  the  owner.  In  November  and  December  the  average 
quantity  consumed  was  9,172  gallons  daily,  which  would 
amount  to  nearly  $120  per  year.  The  estimated  rates  had 
been  paid  to  January  1st,  but  from  that  time  he  will  pay 
the  meter  rate,  and,  unless  the  closets  are  repaired,  instead 
of  making  a  saving,  he  will  have  to  pay  very  nearly  as  much 
in  one  month  as  he  formerly  paid  in  a  year,  as  such  leaks 
never  grow  less  without  being  repaired,  the  tendency  being 
to  increase  until  they  get  to  the  full  capacity  of  the  service 
pipe. 

We  have  nearly  49,000  service  connections  in  the  city,  and 
should  every  one  of  them  waste  the  same  quantity,  there 
would  have  to  be  pumped  into  the  mains  about  450,000,000 
gallons  daily,  which  is  four  times  the  capacity  of  the  works. 

There  are  many  such  closets  in  the  city,  and  on  which 
meters  should  be  placed.  We  have  not  forced  meters  on 
private  houses  only  in  a  few  cases,  where  pleading  or  a 
threat  did  not  have  even  a  temporary  effect,  but  I  should 
think  it  wise  to  place  meters  on  all  connections  where  such 
closets  are  attached,  whether  in  private  families  or  not. 

The  consumption  in  most  of  the  charitable  institutions 
seems  to  be  excessive.  The  city  pays  $1,000  per  year  for 
the  supply  of  water  to  such  institutions,  and  during  the  past 
year  they  have  consumed  117,929,250  gallons,  a  quantity 
which  at  the  regular  rates  would  amount  to  over  |4,000. 
There  ought  to  be  some  restriction  on  the  waste  of  water  in 
such  places.  As  long  as  there  is  paid  a  fixed  sum  for  them 
they  ought  to  be  limited  to  a  fixed  quantity  (large  enough 
for  all  reasonable  purposes)  and  over  which  they  should  pay 
the  regular  rates.  It  is  hardly  among  the  probabilities  that 
any  of  them  would  be  obliged  to  pay  anything  additional,  as 
there  would  then  be  an  object  in  stopping  the  waste,  and 
that  being  done,  they  would  easily  keep  within  the  pre- 
scribed quantity. 
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The  cemeteries  also  consume  an  unreasonable  amount,  for 
which  they  pay  nothing.  It  would  seem  as  though — while 
the  water  is  furnished  them  without  charge — they  should 
show  a  reasonable  disposition  to  not  be  wasteful  in  its  use, 
but  when  the  consumption  at  Elmwood  is  16,806,000  gallons 
(amounting  to  $569.20)  in  one  year,  and  at  Mt  Elliott  3,162,- 
750  gallons  (amounting  to  $114.42),  it  looks  as  though  very 
little  attention  was  paid  to  the  matter. 

The  rule  allowing  the  free  use  of  hose  for  lawn  purposes 
on  metered  connections  (as  spoken  of  in  my  last  yearly  re- 
port) still  continues  to  cause  trouble  in  drawing  the  line 
where  the  free  use  shall  stop  and  the  charge  begin.  For  in- 
stance, we  have  not  considered  a  strip  of  grass  two  or  three 
feet  wide  between  the  sidewalk  and  curb  a  lawn,  and  have 
required  such  hose  connections  to  be  placed  on  outlet  side 
of  meter,  and  in  doing  so  have  caused  the  consumers  to 
claim  that  they  have  been  discriminated  against.  The  con- 
sumption in  such  cases  (while  confined  strictly  to  the  lawn) 
would  be  trifling,  but  the  principal  use  of  hose  on  such 
premises  is  for  watering  the  street,  and  not  only  that,  the 
careless  use  of  it  adds  largely  to  the  waste,  as  it  is  often 
thrown  down  and  the  water  allowed  to  run  for  hours  until 
it  forms  a  rivulet  in  the  gutter  and  finds  its  way  to  the 
sewer.  We  allowed  a  hose  connection  free  on  a  certain 
place  last  summer  where  they  had  a  large  lawn,  and  also  a 
livery  stable,  in  addition  to  two  residences.  We  had  reason 
to  think  the  occupant  was  trying  to  get  the  best  of  us,  and 
therefore  kept  a  watch  on  the  premises,  and  were  not  long 
in  finding  that  he  had  supplied  himself  with  about  seventy- 
five  feet  of  hose,  which  he  attached  to  the  free  hose  connec- 
tion and  carried  it  to  his  barn,  where  he  used  it  for  washing 
his  carriages,  watering  horses,  etc.  He  was  forced  to  re- 
move the  hose  connection  to  outlet  side  of  meter,  and  after 
that  he  had  some  hose  for  sale.  We  have  had  several  sim- 
ilar cases  to  contend  with,  and,  as  I  before  stated,  it  causes 
much  trouble  and  annoyance  in  deciding  just  where  to  draw 
the  line  between  a  metered  and  unmetered  hose  connection. 
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I  should  think  it  advisable  on  metered  premises  to  have 
all  water  pass  through  meter,  even  though  the  meter  rates 
should  have  to  be  reduced,  or  some  reduction  made  in  esti- 
mated rates,  w^here  every  water  taker  would  receive  a  ben- 
efit and  have  every  hose  assessed. 

The  expenses  of  caring  for  meters  increase  each  year,  ow- 
ing to  the  steadily  increasing  number  in  use.  On  account 
of  the  intense  cold  during  a  large  portion  of  last  winter,  we 
had  many  meters  frozen,  and  thereby  adding  somewhat  to 
the  cost  of  repairs.  Where  meters  were  frozen  through  the 
carelessness  of  consumer,  and  all  of  those  placed  at  request 
of  same,  the  cost  of  repairs  was  charged  to  them  and  col- 
lection thereof  enforced.  With  few  exceptions  the  damage 
is  repaired  at  the  cost  of  two  or  three  hours'  labor,  no  new 
material  being  required. 

We  have  formerlv  estimated  the  lif(i  of  a  meter  to  be  ten 
years,  but  with  our  present  experience  think  it  will  be  much 
longer,  as  we  have  tested  quite  a  number  that  have  been  in 
service  nearly  seven  years,  and  in  ordinary  service  they 
show  but  little  wear.  When  they  have  bi^en  doing  a  large 
amount  of  work,  that  is,  running  up  to  tlieir  full  capacity, 
the  gear  train  shows  evidence  of  wear,  and  in  some  instances 
have  been  replaced  with  new,  but  at  a  trifling  cost,  and  even 
though  the  whole  measuring  chamber  slioiild  have  to  be  re- 
placed it  would  only  be  at  an  exjM^iisi*  of  20  per  cent  of  the 
cost  of  the  machine,  and  when  this  is  done  it  is  to  all  intents 
and  purposes  as  good  as  new. 

During  the  past  season  we  have  bcnni  obliged  to  replace 
some  of  our  wooden  meter  wells  (that  were  built  six  years 
ago)  with  brick.  The  wood  begins  to  show  evidence  of  de- 
cav,  and  when  thev  are  outside  of  the  line  of  lot  we  are 
obliged  to  replace  them  with  brick,  as  the  Board  of  Public 
Works  allows  no  more  wood  used  for  meter  wells.  We  have 
at  the  present  time  990  meter  wells;  810  were  built  by  us 
and  180  by  the  consumers;  781  of  our  wells  are  of  wopd  and 
35  brick.  Consumers  have  155  wood  wells  and  25  brick.  At  the 
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present  time,  nearly  all  the  wells  that  are  reciiiired  are  built 
by  the  owner  of  the  premises  on  which  the  meter  is  placed, 
so  that  hereafter  our  greatest  exi)ense  in  wells  will  be  to 
repair  those  already  built  on  premises  where  we  forced  the 
meter. 

INSPECTION. 

The  leak  examiners  have  made  55,834  examinations  dur- 
ing the  last  year,  and  i*eported  4,482  leaks,  3,948  of  which 
were  repaired  within  the  time  given  for  same  and  534  were 
ordered  shut  off  for  failure  to  make  the  necessary  repairs. 

The  percentage  of  leaks  to  number  of  examinations  made 
was  8.02,  being  an  increase  over  the  previous  year,  when 
they  were  7.48.  The  only  way  to  account  for  the  increase 
is  in  the  larger  number  of  old  service  pipes  of  light  and  me- 
dium weight  lead  which  have  been  in  the  ground  for  years. 
At  the  time  they  were  put  in,  the  pressure  on  the  mains  was 
much  lower  than  at  the  present,  and  they  answered  every  pur- 
pose, but  with  age  and  increased  pressure  they  are  now  giv- 
ing away  rapidly,  and  it  will  require  the  strictest  attention 
on  the  part  of  the  examiners  in  order  to  keep  the  leakage 
from  this  source  within  the  present  bounds. 

Much  waste  is  wilful  and  no  amount  of  persuasion  or  force 
can  stop  it.  In  case  the  water  is  shut  off  for  wilfully  letting 
it  run  to  waste,  the  occupant  makes  all  manner  of  excuses 
and  promises,  and  succeeds  in  having  it  turned  on,  to  have 
the  very  same  thing  occur  again,  and  it  is  almost  impossible 
to  stop  it  other  than  by  placing  a  mister  on  the  premises,  a 
remedy  that  is  always  successful. 

The  examiners,  in  addition  to  the  foregoing  work,  are 
occupied  from  ten  to  twelve  days  each  month  in  reading 
meters  and  delivering  meter  bills. 

SERVICE   CONNECTIONS. 

Fourteen  hundred  and  twentv-seveu  sendee  connections 

c 

were  made  during  the  past  year,   consisting   of   730   five- 
eighths-inch,  606  one-inch,  44  two-inch,  19  three-incli,  24 
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four-inch  and  4  six-inclL  Sixty-eight  were  diseontinned, 
making  the  total  number  of  service  connections  in  use  Jan- 
uary 1st,  1896, 48,918. 

In  addition  to  the  above  we  have  inserted  334  five-ei^ths- 
inch  and  237  one-inch  service  cocks  for  the  iron  pipe  depart- 
ment on  streets  where  the  old  mains  had  been  removed  and 
larger  ones  put  in  their  places.  In  such  cases  we  have  been 
obliged  to  connect  all  of  the  old  service  pipes  to  the  new 
mains,  making  a  total  of  561  service  cocks  inserted  for  the 
department.  All  of  those  removed  were  of  the  old  drive 
cock  pattern  and  could  not  be  used  again,  as  all  service  cocks 
are  now  tapped  in — that  is,  being  inserted  with  a  thread  or 
screw  instead  of  being  driven  in  after  the  hole  had  been 
drilled,  as  was  formerly  the  custom.  There  are  about  1,100 
pounds  of  the  old  cocks,  which  are  composed  of  brass  and 
can  be  disposed  of  for  whatever  such  metal  is  worth. 

There  were  637  less  service  connections  made  last  season 
than  the  year  previous,  accounted  for  by  the  number  of 
wood  logs  taken  out  in  that  year,  on  which  there  were  603 
service  connections.  At  the  time  they  were  put  in  the 
Water  Works  issued  a  permit,  without  charge,  to  tap  the 
wood  pipe,  as  the  plumber  made  the  connection  and  fur- 
nished the  service  cock  himself,  but  when  the  wood  was  re- 
placed with  iron  it  necessitated  new  service  cocks  and  the 
labor  of  inserting  them,  for  which  the  owner  of  the  premises 
was  obliged  to  pay,  and  as  a  large  number  of  wood  logs  were 
removed  that  year  (in  fact,  the  last  that  were  in  service) 
made  more  than  an  ordinary  number  of  service  cocks  in- 
serted. 

The  following  statement  will  show  the  receipts  and  dis- 
bursements in  the  service  cocks  department  during  the  year 
1895: 
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Receipts  f<H'  service  cocIls $  5,102  50 

Receipts  for  plnmbers'  licenses 550  45 

Receipts  for  labor  and  material 301  57 

$5,963  52 

Total  expense  service  cocks  department $10,909  16 

Less  labor  of  if^ispectors 5,016  00 

$5,893  16 

Balance  to  credit  of  service  cocks $     $70  3*> 

.    INSPBCTIOX  OP  NEW  WORK. 

The  inspectors  have  given  strict  attention  to  the  worij:  in 
their  department  during  the  past  year,  so  much  so  that  they 
have  become  a  terror  to  a  few  of  the  plnmbers  who  in  for- 
mer years  were  inclined  to  cover  np  some  portions  of  their 
work  before  being  examined,  fearing  that  it  would  not  pass 
inspection. 

This  work  has  been  increased  of  late,  as  they  are  now 
oUiged  to  shut  off  all  vacant  houses,  and  also  let  them  on 
when  reoccupied,  and  report  to  the  Assessor  of  their  dis- 
trict the  facts  for  a  new  assessment.  It  makes  many  addi- 
tional calls  for  them  and  necessitates  many  long  drives,  es- 
pecially in  the  outlying  districts.  They  are  also  still  busy 
preparing  their  new  record  of  service  connections  and  locat- 
ing stop  boxes.  Wliat  was  said  last  year  on  this  subject 
will  bear  repeating:  "The  inspectors  have  devoted  much 
time  to  locating  and  making  a  record  of  all  stop  boxes. 
They  are  taking  new  measurements,  as  there  has  been  so 
much  changing  and  subdividing  of  lots  since  the  beginning 
of  our  record  that  in  many  instances  we  find  the  location 
not  pr(^)erly  recorded,  and  when  the  boxes  happen  to  be  cov- 
ered up  it  takes  much  valuable  time  to  find  them,  especially 
so  in  case  of  a  bursted  pipe.  It  necessitates  the  utmost 
vigilance  to  keep  the  boxes  exposed  to  view.  Sidewalks 
being  repaired,  new  ones  built,  or  change  of  grade  in  street, 
alley  or  lot,  the  tendency  is  to  pay  very  little  attention  to  the 
stop  box,  and  it  is  usually  covered  up.  as  the  majority  of 
property  owners  can  see  very  little  use  for  it  until  there  is 
an  ui^ent  request  to  shut  off  the  water  on  account  of  a 
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bursted  pipe,  when  they  have  a  forcible  reminder  of  its  ne- 
cessity." 

There  were  18,394  places  reported  to  be  shut  off  for  non- 
payment last  year,  besides  3,634  to  be  shut  off  for  vacancy, 
which  would  also  show  the  necessity'  of  keeping  the  boxes  in 
sight  at  all  times,  and  as  there  are  about  50.000  of  them,  it 
is  quite  evident  that  it  will  require  strict  attention  at  all 
times  on  the  part  of  the  inspectors  to  see  that  they  are  kept 
in  proper  condition. 

The  following  table  shows  the  duties  performed  by  the 
inspectors  of  new  work  during  the  year  1895 : 
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PLUMBER'S  AND  PLrUMBING. 

One  hundred  and  twenty-five  licenses  were  issued  to 
plumbers  last  year.  Although  they  are  all  required  to  pro- 
duce a  certificate  from  the  Board  of  Health  showing  that 
tkej  have  passed  a  satisfactory  examination — ^before  the 
Board  of  Plumbing  Examiners — as  to  their  qualifications 
as  a  plumber,  the  number  receiving  licenses  is  about  the 
same  as  the  previous  year,  showing  that  very  few  had  to  go 
out  of  business  on  account  of  not  being  able  to  pass  an  ex- 
amination. 

The  most  serious  complaints  that  come  from  the  inspec- 
tors against  plumbers  is  that  of  putting  water  fixtures  in 
old  buildings  (such  as  baths,  closets,  etc.)  without  taking 
out  a  permit  for  same.  We  have  found  on  different  occa- 
sions that  such  fixtures  have  been  put  in  houses  without  any 
report  being  made  to  this  office.  They  are  usually  discov- 
ered by  accident  and  sometimes  not  until  after  they  have 
been  in  several  years,  when  it  is  almost  impossible  to  locate 
the  plumber  who  did  the  work,  as  the  occupant  (if  he  knows) 
does  not  care  to  expose  him,  as  he  has  been  receiving  a  ben- 
efit through  the  plumber's  neglect.  When  we  discover  a 
plumber  who  has  neglected  to  make  such  report,  he,  of 
course,  has  some  excuse  to  offer,  such  as  neglect  of  his  book- 
keeper to  take  out  permit,  or  else  claim  that  it  was  taken 
out  and  through  some  neglect  in  this  office  there  was  no 
account  made  of  it,  at  the  same  time  failing  to  produce  the 
permit,  which  would  look  as  though  he  was  the  only  one  at 
fault. 

Our  rules  provide  that  a  failure  to  perform  work  in  ac- 
cordance with  them  shall  subject  the  plumber,  in  the  dis- 
cretion of  the  Board,  to  a  temporary  or  permanent  forfeiture 
of  his  license,  but  the  penalty  has  never  been  enforced;  such 
complaints  are  usually  against  the  larger  firms  and  they 
have  little  fear  of  their  license  being  revoked.  If  it  were 
possible  to  impose  a  fine  of  five  or  ten  dollars  for  the  first 
offense  and  have  the  amount  collected  before  granting  them 
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inothier  permit,  I  think  it  would  go  far  toward  bringing 
about  a  more  rigid  compliance  with  our  rules.  There  are 
undoubtedly  many  water  fixtures  in  the  city  today,  that 
bave  been  put  in  old  houses,  that  are  not  on  the  assessment 
toOm  on  account  of  the  neglect  of  plumbers  in  not  taking  out 
permitB  for  doing  such  work  and — ^if  the  Board  have  the 
aufhorily  to  do  so — ^I  think  a  reasonable  fine  applied  in 
■Dch  cases  would  have  a  beneficial  effect  With  the  excep- 
tion of  the  foregoing,  the  plumbers  are  giving  us  very  little 
trouble  indeed,  as  a  large  majority  of  them  seem  to  have 
made  an  extra  effort  during  the  x)ast  year  to  comply  with 
flie  rules  goTeming  them,  and  were  it  not  for  a  few  careless 
ones,  there  would  be  very  little  occasion  for  the  censure  of 
any. 
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TABLE  SHOWING  THE  NUMBER  OF  SERVICE  CONNECTIONS 
IN  USE  JANUARY  Ut,  1888, 


RBPAmrNG  LEAKS. 

Although  mimerouH  leaks  have  heen  reported  during  the 
past  year,  uoue  of  them  have  been  of  a  very  serious  nature 
and  all  were  repaired  without  difficulty. 

The  force  in  this  department,  under  the  immediate  chaise 
of  Foreman  Wallace,  have  performed  their  work  most  satis- 
factorily. It  requires  much  skill  at  times  to  repair  some 
of  the  leaks  they  come  in  contact  with,  and  only  men  that 
hare  had  much  experience  in  that  line  of  work  are  able  to 
handle  them  saccessfully.  Eighty-three  leaks  were  repaired 
in  the  main  pipes  during  the  year.  Twenty-six  of  them 
were  caused  hy  broken  pipes  and  fifty-seven  were  leaking 
joints.  Of  the  broken  pipea,  twelve  were  of  4.inch,  ten  of 
Cinch,  and  four  of  8-inch,  and  of  the  leaking  joints,  two 
were  in  the  3-inch,  fourteen  in  4-inch,  eighteen  6-inch,  three 
8-inch,  three  10-inch,  two  Ifj-inch,  six  2i-inch,  four  30-inch 
&nd  5  in  the  42-inch  pipe.  Fifty-five  frates  of  different  sizes 
were  found  leaking  and  repaired ;  1 ,379  leaks  were  found  in 
service  pipes,  all  of  which  were  repaired  by  owner  of  prem- 
ises on  which  they  were  located.  Three  hundred  and  forty- 
five  complaints  of  "no  water"  were  investigated;  many  of 
them  were  caused  by  frost,  and  many  more  from  various 
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Attached  to  this  report  are  a  complete  list  of  toola  cm 
liand  and  an  itemized  accotint  of  material  in  Btoclc  in  tlie 
Meter,  Service  Cock  and  Bepaiiing  Leaks  Departments  on 
:.he  3Ist  day  of  Decemlier,  189B. 

In  closing,  I  beg  to  thank  yonr  honorable  body,  and  tbe 
jleneral  Superintendent,  for  the  very  considerate  treatment 
uctended  me  on  all  occMiona.  Also  to  the  heads  of  the 
Jifferent  departments  of  the  WoAs  I  am  indebted  for  many 
rtesies  for  which  I  herewith  tender  my  slncereflt  thanks. 
tAll  of  which  is  i-espectfolly  submitted. 

T.  B.  PUTNAM, 
Snpt.  Sfeters  and  Inapectiom 


REPORT  OF  CHIEF  EHOINEER  HT  POMPINO  WORiS. 


Detroit,  January  1,  1896. 
To  tbt  Board  of  Wattr  CommiiHmurt : 

Gentlemen — ^I  have  the  honor  to  submit  the  Engineer's 
report  for  the  jeax  1895. 

The  followuig  table  shows  the  numlier  of  gallona  of  water 
pumped,  and  cost  of  fuel  for  the  years  uamed: 


PUHFXD. 

DnjnuD. 

Bto,ft40,an 

903.B9I.TU 

MB,4I1 

a.BB3  1i!0 

ISt'IS 

l.I9«,81J,9K 

!:SS 

a!^BW 

12,TI8  78 

^^Stt 

JJ-^gJ 

^WB.'m 

3*,096  00 

t   CUMMIHSIUHiEBB. 


The  following  tables  show  in  detail  the  work  done  by 
idi  engine  eaeh  month  of  the  year: 


^bniM7... 


X>eoenibe 

Tout... 


TlmBnin, 

a. 

" 

lionai. 
881 .SQH 

B8,M» 

3tS 

UJ 

4,3*0 

20 

S!SS 


ENBINK  No,  a. 


Z-% 

inir3s 

4.114 

IS 

J,4fig,8ig  1 

ENGINB  No.  3. 


B>b^::::: 

US 

873 

.... 

'■■■ 

ao 

4m1sbK 
4i>(,TiS0 

as 

stawo 

Bai.8io,«» 

189,U7,00[) 
W»,W75,»1) 
659,666,000 
88^.»M,^Oa 

flsa.sra.on 

Ju!j , 

^■Kb^r-:;: 

October 

4,880 

— 

Total 

!(.8«,0Ta 

B,iia,»is,6oa 

ENGINE  No. 


^::---- 

aw 

96 

677.460 
178,060 

aS 

^:-::: 

B9S 

1 

300ia87 

EM 

llD]l4i|4aB 

&£?;.:::: 

e«4 

r.iea 

45 
80 

673.600 

486.643,906 
44l<,491,000 

Tow 

8.801.616 

lI.W4,SS8.6«a 

11.71I.SM 

I4.6B8.461,9M 

Tiital  couiumptiOD  of  oil, 
1.929,142  gftlloDB. 
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iiel  oil  consumed 132,005  00 

ilaiieft— Bngineers  and  firemen 16,625  57 

)iimiltln£r  engineer 1,1^  00 

Jil  toe  pumping  oil 66  47 

Printing  and  stationar 18  29 

Matnial— Bags,  waste,  polish,  etc 158  61 

lUterial— YalTes,  gaskets,  etc 327  49 

fi^Mlrs—BcHlerB  and  machinery 612  75 

Lntiricaats 484  97 

HMie  fluTte 8  00 

Haniess  ymd  repairs 2  85 

Street  c«r  tickets 10  00 

fizpenses  <m  electric  light 66  17 

loe 37  04 

Onomntator 35  00 

Bo0er  inspection 54  50 

ponnrragB 2  00 

frames 23  00 

Freight  and  telegrams 4  36 

$51,772  orr 

(Tost  of  fuel  per  million  gallons  pumped  has  been  $2.18%,  and 
per  million  gallons  pumped  100  feet  high  $1.93.  Engines  Xos.  1 
and  2  were  run  a  good  part  of  the  year  with  pumps  single  acting. 

In  fipuing  the  cost  there  has  not  been  any  deduction  for 
heating  or  lighting. 

The  tables  show  that  the  water  pnmped  during  the  year 
wag  14,698,461,954  gallons.  The  total  expense  for  pump- 
ing water  was  151,772.07,  making  the  cost  per  million  gal- 
kxDS,  f3.52,  which  is  a  good  showing  considering  the  in- 
creased pressure  pumped  against  and  also  the  increased 
price  of  fuel.  The  average  head  pumped  against  has  been 
Uft9  feet,  while  last  year  it  was  only  108.4  feet.  In  fact,  if 
the  price  of  fud  had  remained  the  same  as  in  1894,  the  cost 
per  million  gallons  pumped  100  feet  high  would  have  been 
only  |L77i,  while  in  1894  it  was  ?2.06.  There  has  therefore 
been  a  gain  at  the  engines  of  n^rly  16  per  cent. 

In  the  last  report  I  recommended  the  shutting  off  of  the 
■tand-pipe,  so  we  would  be  able  to  get  additional  pressure, 
which  was  badly  needed;  it  was  in  the  first  part  of  June 
vhen  the  experiment  was  tried,  and  it  has  proved  to  be 
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more  than  what  we  expected,  for  we  are  able  to  run  the 
engines  slower  than  before,  when  wanted,  and  we  And  that 
one  will  not  interfere  with  the  other  as  much  as  before. 
As  we  have  made  some  changes  in  our  pumping  engines, 
it  will  be  of  no  little  interest  to  describe  them,  as  follows : 

The  changes  in  the  water  ends  of  Engines  Nos.  1  and  2 
were  made  so  we  might  be  able  to  work  our  pumps  single 
or  double-acting  as  the  case  required,  without  stopping. 
By  referring  to  gates  marked  A  B  B,  on  page  92,  it  will  be 
seen  that  by  opening  them,  the  vacuum  in  the  upper  half 
of  both  pumps  will  be  destroyed,  thereby  working  the  pumps 
single-acting,  the  gates  B  B  opening  into  the  air  and  A  being 
on  a  by  pass  between  the  two  pumps.  This  change  has 
also  been  supplemented  by  changing  the  Stevens  cut-off  on 
the  high  pressure  cylinder  for  the  Sickles  cut-off,  and  the 
effects  of  these  changes  on  the  steam  consumption  is  shown 
by  the  indicator  cards  on  page  95,  and  by  the  following 
comparative  table  for  Engine  No.  2 : 


FULL    CAPACITY. 


Old  Way. 
October  1,  1895. 

Revolutions  per  minute..  1)^ 

Initial  pressure 60       lbs. 

M.E  P.— Higli,43.21bs.;low,  12.4  " 

Vacuum 11^        " 

I.  H.  P.  — High,  243.06; 

low,  235.5 478.56 

Steam  per  I.  H.  P 18.09    *' 

Gain 


New  Way. 
February  9,  1896. 

12 

59i      lbs. 

....High,  37.0  lbs.;  low,  10.8 

Hi 

High,  262.96;  low,  259.09.. 522. 05 


..  14.88    '* 
17f  per  cent. 


HALF  CAPACITY. 


Old  Way, 

July  80,  1896. 

Revolutions  per  minute..  12 

Initial  pressure 41       lbs. 

M.E.P.— High, 22.3 lbs,;  low, 5.9  *' 

Vacuum 11         " 

I.  H.  P.— High,   158.48; 

low,  141.53 300.01 

Steam  per  I.  H.  P 17.83    ** 

Gain 


New  Way. 

February  15,  1896. 

10 

56        lbs. 

..High,  20.7  lbs.;    low.     4.9 

12 

High,  122.6;  low,  97.93.  .220.53 


..  14.71    '* 
17i  per  cent 
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For  the  case  of  "full  capacity"  the  only  difference  in  the 
conditions  was  that  the  old  way  card  was  taken  with  the 
engine  running  under  throttle,  which  was  necessary  at  times 
with  the  Stevens  cut-off,  and  the  new  way  card  was  taken 
with  the  Sickles  cut-off,  and  the  throttle  wide  open. 

In  the  case  of  "half  capacity"  in  addition  to  this  differ- 
ence there  was  a  difference  in  the  water  ends  of  the  pumps. 
The  old  way  was  to  stop  the  engine,  close  the  inlet  gate^ 
pump  out  the  well,  take  the  covers  off  the  suction  boxes 
and  the  man-hole  of  one  pump,  when  we  would  be  ready  to 
open  the  inlet  gate  and  start  the  engine  again,  all  of  which 
would  take  considerable  time,  and  when  running,  one  pump 
would  be  working  double-acting  and  the  other  plunger 
would  be  working  as  an  idler,  churning  the  water. 

All  data  except  the  number  of  revolutions  was  obtained 
from  the  indicator  cards. 

While  these  cards,  as  shown,  indicate  a  gain  of  17J  per 
cent  for  the  new  way  running  full  capacity  and  17^  per  cent 
running  half  capacity,  it  is  not  to  be  expected  that  when  all 
the  conditions  are  taken  into  account,  which  must  be  con- 
stant under  both  ways  of  working,  and  the  additional  loss 
from  condensation  with  the  greater  expansion,  these  per- 
centages can  be  maintained. 

But  the  figures  certainly  show  that  these  engines  are 
more  economical  of  steam  under  the  new  arrangement  than 
they  were  formerly  and  that  our  improvements  have  con- 
tributed to  the  economy  of  operation  in  other  ways  than 
by  reducing  the  quantity  of  water  pimiped;  it  is  to  be  borne 
in  mind  that  these  cards  represent  in  no  sense  test  condi- 
tions and  that  they  may  be  improved  in  the  near  future. 

All  of  the  engines  are  in  good  condition,  but  Engine  No. 
3  is  yet  to  be  changed  as  Nos.  1  and  2  have  been.  With  all 
engines  changed,  and  our  new  boilers,  which  will  enable  us 
to  carry  a  higher  pressure  of  steam,  we  expect  the  benefit 
wiQ  be  considerable. 

Engine  No.  4,  built  by  the  E.  P.  Allis  Co.,  of  Milwaukee, 
had  its  final  test  beginning  June  21  and  ending  the  27th. 
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t  official  duty  of  the  f  nuine  as  reported  by  Mr.  (3eoi^  H. 
Barran,  of  BoRtoii.  wan  14^^66,443  foot  ponndH  per  1,000 
pounds  dry  stftiin  for  tlit-  six-da;  run,  and  for  a  30-day  run 
be  figui-ed  tliat  the  tonl  «luty  would  be  127,000,000  foot 
poondB;  the  engine  n-ii»  at  tbe  time  ronning  at  its  rated 
capacity  of  24.000,000  fjalloiis  and  did  its  work  nicely. 

The  work  of  this  engine  nnder  every  day  conditions  is 
also  highly  aatisfnitory.  I-"toni  a  compariBon  of  the  yeariy 
records  for  the  two  years  jutBt  with  those  of  the  last  month, 
when  the  oil  supplied  (o  the  engines  has  been  measared 
separately',  the  followiiit;  approximate  resolts  have  been 
obtained  of  the  performauceof  this  engine  tuid  the  remodeled 
old  engines: 

Avera^  cant  nt  pumiilnin;  per  mllEloD  gallons  100  feet  bigh: 

With  old  englncB  :SJ5  (corrected  for  heattng,  etc.) $1  93 

Wlti  Engine  No.  4 1  32 

Gain  with  No.  4 31%^ 

With  old  engines,  1S!M  (uo  correction  for  heating,  etc.) ^2  20 

With  old  engines,  18!K>  (no  (.'orrscUon  tor  beating,  etc.) |2  02 

Qaln  with  remodeled  eiit'luitB,  abont 9i 

All  figured  at  cost  ot  fiu'l  for  1895. 

The  correction  fur  heiilingand  lightiog  is  made  because 
all  the  steam  so  used  is  taken  from  the  boilers  supplying 
the  old  engines  and  all  the  fuel  so  consumed  is  therefore 
charged  to  them  by  the  iinrorrected  report  of  the  measured 
oil  burned.  The  aveiiiyc  speed  of  Engine  No,  4  for  the 
period  of  the  above  delei-uiination  of  cost  was  only  about 
three-fourths  of  contra<;l  upeed. 

The  boilers  are  in  fair  ruadition,  although  but  minor  re- 
pairs have  beeu  madi'  mi  them  this  year,  but  the  four  in 
the  east  room  will  need  houlc  slight  repairs  soon. 

The  engine  hoiiKc  in  in  Ihe  same  condition  as  formerly, 
bnt  it  must  be  said  that  the  interior  is  more  comfortable 
eince  the  introduction  of  the  heaters  and  in  appearance  it 
is  second  to  none. 

As  the  Commissioners  are  contemplating  using  coal  as 
fnel,  the  coal  sheds  and  scales  will  need  some  impairs. 
Re  sitfct  fully  submitted, 

URIAH  GOULD, 
CUel  Engineer  o£  Pumping  Station. 
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Office  of 
'  Creo.  H.  Barrus, 
95  Milk  St.,  Room  54. 

Boston,  July  24th,  1895. 

Board  of  Water  Commissioners,  City  of  Detroit,  Mich.,  and  TJie  Edward 
P.  Allis  Oo.,  Milwaukee,  Wis.  : 

Grentlemen — In  accordance  with  your  joint  request  I  con- 
ducted a  six-days'  continuous  duty  trial  of  the  24,000,000 
gallon  pumping  engine  recently  erected  by  The  Edward  P. 
Allis  Company  at  the  Detroit  Water  Works,  beginning  at 
10  p.  m.,  June  21st,  1895,  and  ending  at  10  p.  m.,  June  27th, 
1895,  and  I  beg  to  submit  the  principal  results  of  the  same 
as  follows: 

Duty  based  on  1,000  lbs.  of  dry  steam ft.  lbs.  142,366,443 

Number  of  gallons  of  water  pumped  in  24  hours . . '  24,345,721 

I  have  estimated  from  these  results  the  corresponding  duty 
based  on  100  lbs.  of  best  anthracite  coal,  as  stipulated  in 
the  contract,  assuming  a  fair  degree  of  boiler  efficiency 
when  using  such  coal,  and  I  make  the  duty  for  a  24-hour 
test  134,104,023  ft  lbs.,  and  for  a  30-day  test  127,398,822 
ft.  lbs.,  both  of  which  are  in  excess  of  the  quantities  guaran- 
teed by  the  builders. 

A  detailed  report  of  the  trial  is  presented  in  the  accom- 
panying pages.    I  am, 

Faithfully  yours, 

(Signed)       GEO.  H.  BARRUS. 
Copy. 

ABSTRACT  OF  REPORT. 
NATURE  OP  GUARANTEE. 

In  the  contract  made  between  the  City  of  Detroit  and  the 
Edward  P.  Allis  Company  for  this  engine,  the  requirements 
in  the  matter  of  capacity  were  to  the  effect  that  the  engine 
should  pump  24,000,000  gallons  of  water  in  24  hours,  against 
a  head  varying  from  116  feet  to  135  feet,  with  a  piston  speed 
of  215  feet  per  minute,  or  21^  revolutions  per  minute.  The 
duty  requirements  were  that  on  a  24-hour  test  the  engine 
should  give  a  duty  of  130,000,000  foot-pounds  for  100  pounds 
of  best  anthracite  coal,  and  on  a  30  days'  continuous  test, 
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with  steam  at  125  pounds  pressure  and  a  head  of  120  feet, 
it  should  give  a  duty  of  120,000,000  foot-pounds. 

bonsidering  that  the  fuel  used  at  the  pn^sent  time,  and 
likely  to  be  used  in  the  future,  is  fuel  oil  and  not  anthracite 
coal,  it  seemed  inexpedient  to  make  the  duty  trial  under  the 
conditions  strictly  imposed  by  the  contract.  It  was  there- 
fore mutually  agreed  between  the  Water  Commissioners  and 
the  builders  that  the  test  should  be  made  under  the  present 
working  conditions  of  the  plant,  and  that  its  duration  be 
limited  to  six  days,  the  principal  object  in  view  being  the  de 
termination  of  the  general  perfonnance  of  the  engine  in 
the  matter  of  economy  and  capacity.  From  the  results  thus 
obtained  it  was  decided  to  estimate  the  duty  realized  under 
the  specific  terms  required  by  the  contract. 

DESCRIPTION  OP  PLANT. 

The  plant  as  a  whole  embraces  the  engine,  which  is  of 
the  vertical  triple-expansion  flyw  hei^l  type,  and  a  battery  of 
four  horizontal  return-tubular  boilers.  With  the  (exception 
of  the  oil-burning  apparatus,  the  plant  was  furnished  com- 
plete by  the  Edward  I*.  Allis  Company.  It  is  operated  in- 
dependently of  the  i*emaining  machineiy  at  the  water- works, 
although  the  water  is  discharged  into  the  common  system. 
The  boilers  are  operated  with  oil  obtained  from  the  Ohio 
fields,  the  so-called  Reed  burner  being  employed. 

The  supply  of  water  for  the  engine  is  drawn  from  a  pump 
well  in  the  yard  some  20  feet  distant  from  the  engine-house, 
and  it  discharges  into  the  same  force  main  which  carries 
the  water  from  the  other  engines  to  the  city  service.  The 
system  here  used  is  that  of  direct  pumping,  and  the  speed 
of  the  pumps  requires  to  be  varied  according  to  the  demand. 
Moreover,  it  is  necessary,  owing  to  the  arrangement  of  the 
mains  and  the  exigencies  of  the  service,  to  maintain  a  higher 
pressure  during  the  day  runs  when  the  demand  is  at  a  maxi- 
mum, than  during  the  night  runs  when  the  demand  is  re- 
duced. The  changes  of  speed  Avliich  are  necessitated  by 
these  conditions  are  made  by  the  attendants  of  the  pumping 
station,  who  are  constantly  on  watch  for  this  purpose.  In 
conducting  the  duty  trial,  it  was  necessary  to  conform  to 
these  circumstances,  and  conseciuently  the  conditions  as  to 
water  pressure,  regularity  of  speed,  and  other  details  of 
the  work  which  bear  upon  them,  could  not  be  maintained 
throughout  the  trial  at  fixed  points. 
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The  engine  is  similar  in  general  features  to  the  ^Ulis  en- 
gine at  the  Milwaukee  Water  Works,  which  is  fully  described 
on  p.  321,  Vol.  XV.,  of  the  Transactions  of  the  American 
Society  of  Mechanical  Engineers. 

The  boilers  are  of  the  usual  form  of  the  horizontal  return- 
tubular  type,  fitted  with  steam  domes.  The  brick  setting 
differs  from  the  ordinary  arrangement  owing  to  the  provi- 
sions for  oil  burning.  The  grates  are  covered  with  brick 
tiling  and  sand,  which  is  laid  over  the  whole  surface  with 
the  exception  of  a  strip  at  the  front  4  inches  in  width.  Be- 
neath the  grate  the  space  is  divided  by  means  of  additional 
tiling  placed  nearly  horizontally,  and  the  air  for  combustion 
is  made  to  pass  first  to  the  rear  end  of  the  ashpit  and  then 
forward  above  the  tiling  and  beneath  the  grate  before  en- 
tering the  4-inch  opening  at  the  front  end.  By  this  arrange- 
ment the  air  is  somewhat  heated  before  its  supply  to  the 
furnace,  and  its  quantity  is  reduced  so  as  to  prevent  unneces- 
sary excess.  At  the  rear  end  of  the  boiler  is  a  hanging 
biidge  wall,  and  the  products  of  combustion  are  forced  to 
take  a  detour  beneath  it  before  entering  the  tubes  at  the 
rear  end.  One  burner  is  provided  for  each  boiler.  The 
burner  consists  essentially  of  an  injector  operated  by  steam^ 
the  oil  being  supplied  to  the  outside  of  the  steam  jet.  Both 
the  oil  and  the  steam  are  regulated  by  valves.  For  the  pur- 
poses of  the  test  the  supply  of  steam  for  the  burners  was 
taken  from  the  other  boilers  of  the  pumping  station.  The 
steam  pressure  is  regulated  by  adjusting  the  burners.  Dur- 
ing the  trial  it  was  maintained  at  practically  a  constant 
point. 

THE  DUTY  TRIAL. 

The  duty  trial  embraced  a  complete  performance  test  of 
the  plant,  all  of  the  required  data  for  such  a  test  being 
obtained  excepting  the  quantity  of  water  actually  discharged 
by  the  pumps.  With  the  system  of  distribution  here  in  use 
it  was  inexpedient,  if  not  impossible,  to  measure  the  water 
actually  pumped,  except  by  reference  to  plunger  displace- 
ment, and  this  was  the  method  adopted.  The  amount  of 
slip  in  pumps  of  this  design  is  extremely  small  (probably  not 
over  1  per  cent),  and  the  quantity  computed  from  plunger 
displacement  may  be  relied  upon  for  all  practical  piu^sea 
as  the  actual  amount  delivered. 

In  general,  the  methods  followed  were  in  accordance  with 
the  reconmiendations  of  the  Duty  Trial  Committee  of  the 
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A.  S.  M.  E.  A  prcliiniuary  test  waB  ran  under  the  working 
conditions  of  the  plant,  and  during  this  test,  which  lasted 
six  hours,  thii  worliiag  temperature  of  the  feed  water  waja 
detenuiced.  On  the  conclusion  of  this  run  the  jacket  water 
vaa  turned  to  WH>tt<^-,  and  the  main  duty  trial  was  started. 
Ah  strain  and  wutei-  counectionfi  not  concerned  in  the  work 
«f  the  test  were  lii-xt  blanked  off.  The  formal  trial  com- 
uenred  at  10  p.  m.  June  21,  and  continued  without  inter- 
ruption and  without  stopping  the  engine  until  10  p.  hl, 
June  21,  or  exact  I V  141  hours.  Leakage  of  water  and  steam 
into  the  two  boilers  not  in  use,  and  leakage  of  the  blow-off 
cocks,  waa  collected  from  the  main  blow-off  pipe,  and  its 
quantity  deducted  from  the  feed  water  as  measured.  Other 
accidental  leakages  which  occurred  were  measured  or  esti- 
mated, and  pmperlv  allowed  for. 

Daring  the  prosrisss  of  the  tria!  the  quantity  of  feed 
water  waa  deteniiined  for  the  whole  period  of  six  days. 
Obsen-ations  of  the  t>rincipal  instruments,  embracing  steam 
gauge,  water  gauge,  revolution  counter,  and  readings  re- 
ferring to  theui,  tof^ther  with  some  of  the  other  instru- 
ments, were  made  every  15  minutes  during  the  whole  trial. 
The  quantity-  of  nil  consumed  was  determined  by  weight 
for  the  first  three  da.ys,  and  by  meter  for  the  last  three  days. 
The  quantity  of  jacket  water  was  determined  by  weight 
for  the  last  thrti*  days  of  the  test.  The  calorimeter  show- 
ing the  quality  of  the  steam  was  operated  for  a  period  of 
two  hours  once  in  i^very  eight  hours  during  the  whole  run. 
Indicator  diagrams  were  taken  from  the  steam  cylinders 
every  hour.  Diagrams  were  also  taken  from  the  high  pres- 
mire  pump  cylinder  Dearly  every  hour  during  the  day  runs, 
and  at  the  same  time  from  either  one  or  the  other  of  the 
two  remaining  pump  cylinders.  Observations  of  the  re- 
maining Instrument  s  were  made  at  intervals  of  half  an  hour, 
and,  in  som(^  cases,  »ne  hour,  during  the  trial. 

Further  parlicniars  as  to  the  instrument  and  apparatus 
nsed,  their  location,  and  the  method  of  obtaining  data,  are 
given  in  the  full  report. 

Besnlts. — The  principal  data  and  results  of  the  trial  are 
^ven  in  the  following  tables,  the  first  of  which  relates  to 
"the  duty  and  ca])a(-ity  for  the  whole  six  days'  run.  Table 
Ko.  2  refers  to  tho  work  of  the  steam  cylinders  and  gives 
the  principal  measurements  and  results  obtained  from  the 
indicator  diagrams.    Table  No.  3  relates  to  the  friction  of 
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the  engine  and  the  consumption  of  steam  by  the  jackets. 
Table  No.  4  gives  the  data  and  evaporative  results  obtained 
from  the  boilers. 

Following  the  tables  are  copies  of  representative  diagrams 
and  a  combined  diagram,  as  already  noted,  together  with  a 
chart  giving  the  number  of  revolutions  for  each  hour  dur- 
ing the  whole  trial,  and  the  pressure  in  the  force  main. 

The  estimate  of  duty  given  by  100  pounds  of  best  anthra- 
cite coal  on  a  24-hour  test  is  based  on  the  assumption  that 
such  coal  has  a  calorific  value  of  13,787  British  thermal 
units  per  pound  of  coal,  and  that  the  boilers  on  such  a  test 
give  an  efficiency  of  75  per  cent,  or  in  other  words,  that  they 
utilize  10,341  heat  units  per  pound  of  coal,  which  corres- 
ponds to  an  evaporation  of  10.71  pounds  of  water  from  and 
at  212  degrees.  The  calorific  value  of  best  anthracite  coal 
here  given  is  the  mean  of  two  of  the  best  results  which  the 
writer  has  obtained  from  such  coal  by  the  use  of  his  coal 
calorimeter.  The  efficiency  given  is  not  the  best  that  can 
be  obtained  from  anthracite  coal,  but  it  seems  to  be  a  fair 
^percentage  to  be  used  for  the  purpose  in  view.  It  is  not 
uncommon  for  boilers  of  this  class  to  attain  an  efficiency 
of  80  per  cent. 

The  estimate  of  duty  given  by  100  pounds  of  coal  for  a 
30  days'  test  is  based  on  the  assumption  that  the  duty 
would  fall  5  per  cent  below  that  realized  on  a  24-hour  test. 
This  difference  is  ample  to  cover  all  the  necessary  losses 
due  to  cleaning  fires,  blowing  off,  and  other  exigencies  of  a 
prolonged  working  trial. 

The  results  obtained  on  this  trial  will  naturally  be  com- 
pared with  those  of  the  celebrated  Milwaukee  test  on  an 
engine  which,  in  respect  to  the  steam  cylinders,  is  almost 
an  exact  duplicate.  The  engine  at  Milwaukee  gave  a  duty 
based  on  1,000  pounds  of  feed  water  of  152,448,000  foot- 
pounds, and  the  consumption  of  dry  steam  per  indicated 
horse-power  per  hour  was  11.678  pounds.  The  economy 
realized  on  the  Detroit  engine  falls  some  7  per  cent  below 
that  indicated  by  these  figures.  A  comparison  of  the 
records  of  the  two  tests  shows  unmistakably  the  principal 
reasons  for  this  difference.  The  most  important  of  these 
is  the  difference  in  the  vacuum  in  the  condenser  on  the  two 
trials.  That  at  Milwaukee  was  13.8  pounds,  the  tempera- 
ture of  the  injection  water  being  34  def^rees,  while  that  at 
Detroit  was  12.4  pounds,  or  1.4  pounds  less,  the  tempera- 
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tore  of  the  water  here  being  71  degrees.  The  reduced 
Tacuiam  counts  heavily  against  the  work  done  by  the  low- 
INreosuie  cylinder,  being  in  this  case  nearly  20  per  cent  of 
the  mean  effectiye  pressure  shown  by  tiie  low-pressure 
diagramBy  and  about  7  per  cent  of  the  total  mean  pressure 
referred  to  the  low-pressure  cylinder.  In  the  Detroit  en- 
gine, owing  to  less  water  pressure,  the  pumps  were  of  larger 
diameter  than  those  at  Milwaukee,  and  consequently  the 
friction  of  the  engine  was  increased.  According  to  the 
records  the  friction  of  the  Milwaukee  engine  was  9.2  per 
cent,  while  that  of  the  Detroit  engine  was  10.2  per  cent. 
Furthermore,  the  Milwaukee  engine  delivered  the  water 
into  a  reservoir,  and  the  work  of  the  engine  was  performed 
under  nearly  constant  conditions  of  water  pressure  and 
speed.  In  tiie  case  of  the  Detroit  engine  the  head  varied 
from  115  feet  to  136  feet,  while  the  engine  was  proportioned 
to  give  the  best  economy  at  120  feet  head.  This,  so  far  as 
it  acted,  was  unfavorable  to  the  engine. 

It  is  probable  that  if  the  Detroit  test  had  been  made  in 
the  winter,  as  was  that  at  Milwaukee,  so  as  to  secure  the 
advantage  of  cold  injection  water,  the  vacuum  in  the  con- 
denser would  have  been  equal  to  that  obtained  at  Milwau- 
kee, and  the  duty  would  have  been  correspondingly  in- 
creased. 

TABLE  NO.  1— MAIN  DUTY  TRIALr. 
JUNE  21  TO  JUNE  27,  1895. 

DIMENSIONS. 

1.  Number  of  water  plungers 3 

2.  Diameter  of  each  plunger ins.  36 

8.  Stroke  of  each  plunger ft.  5 

4.  Area  of  each  plunger sq.  ins.  1,010.87 

TEMPERATURES. 

6.  Temperature  of  water  in  pump  well dogs.  71.3 

ft.  Temperature  of  feed  water  supplied  to  boilers,  degs.         124.3 

FEED  WATER. 

7.  Total  weight  of  feed  water  supplied  to  boilers,  lbs.      1,058,879 

PRESSURES. 

8.  Boiler  pressure  by  steam  pipe  gauge lbs.         125.2 

9.  Total  head  expressed  in  feet ft.         123.5 

10.  Total  head  expressed  in  pounds lbs.  53.438 

MISCELLANEOUS    DATA. 

U.  Duration  of  trial hrs.  144 

12.  Total  number  of  revolutions  during  trial 184,172 

13.  Percentage  of  moisture  in  the  steam per  cent.  0.32 
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DUTY    AND   CAPACITY. 

14.  Duty  based  on  1,000  pounds  of  feed  water. .  .ft.  lbs.  141,910,871 

15.  Duty  based  on  1,000  pounds  of  dry  steam "        142,366,443 

16.  Duty  based  on  1,000,000  heat  units "        129,681,871 

17.  Estimated  duty  based  on  100  pounds  best  anthracite 

coal  for  a  24-hour  test ft.  lbs.  134,104,023 

18.  Estimated  duty  based  on  100  pounds  best  anthracite 

coal  for  a  30  days'  test ft.  lbs.  127,398,822 

19.  Capacity  or  number  of  gallons  of  water  discharged 

in  24  hours gals.     24.345,721 

TABLE  NO.  2.— DATA  AND  RESULTS  PERTAINING  TO  STEAM 

CYLINDERS. 

JUNE  21  TO  JUNE  24,  1895. 
DIMENSIONS. 

1.  Diameter  of  high-pressure  cylinder ins.  28 

2.  Diameter  of  intermediate  cylinder ins.  48 

3.  Diameter  of  low-pressure  cylinder ins.  74 

4.  Diameter  of  piston-rods,  two  for  each  cylinder,  ins.  4 

5.  Length  of  the  stroke feet  5 

6.  Clearance  of  high-pressure  cylinder per  cent.  1.4 

7.  Clearance  of  intermediate   cylinder per  cent.  1.5 

8.  Clearance  of  low-pressure  cylinder per  cent.  0.8 

9.  Ratio  of  volumes 1,  2.978,  7.108 

DATA  AND  RESULTS. 

10.  Duration   hrs.  72 

11.  Total  weight  of  feed  water  consumed lbs.  518,811 

12.  Weight  of  feed  water  consumed  per  hour lbs.      7,205.7 

13.  Dry  steam  consumed  per  hour lbs.       7,182.7 

14.  Indicated  horse-power  developed  by  high-pressurr 

cylinder  H.  P.  191.3 

15.  Indicated   horse-power  developed    by   intermediate 

cylinder : H.  P.         176.04 

16.  Indicated  horse-power   developed    by   low-pressure 

cylinder   H.  P.  206.39 

17.  Indicated  horse-power  developed  bv  whole  engine, 

H.  P.  573.73 

18.  Average  steam-pipe  pressure lbs.  125.6 

19.  Average  pressure  in  first  receiver lbs.  30.3 

20.  Average  pressure  in  second  receiver lbs.  0.8 

21.  Average  vacuum  in  condenser lbs.  12.4 

22.  Atmospheric  pressure  by  barometer lbs.  14.7 

23.  Average  revolutions  per  minute 20.99 

24.  Mean  effective  pressure,  high-pressure  cylinder,  lbs.  49.85 

25.  Mean  effective  pressure,  intermediate  cylinder,  lbs.  15.4 

26.  Mean  effective  pressure,  low-pressure  cylinder,  lbs.  7.57 

27.  Dry   steam    consumed    per   indicated    horse-power 

per  hour lbs.  12.519 

28.  Dry    steam    consumed    per   indicated    horse-power 

per  hour  by  jackets lbs.  1.59 

29.  Dry    steam    consumed"  per    indicated    horse-power 

per  hour,  exclusive  of  steam  used  bv  the  jackets 
^ lbs.  10.929 

30.  British  thermal  units  consumed  per  indicated  horse- 

power per  hour  13.699 

31.  British  thermal  units  consumed  per  indicated  horse- 

power per  minute 228.3 


% 


SIX  SETS  OF 

Int. 

L.P. 

CJyl. 

Oyl. 

30.1 

0.9S 

30.41 

0.20 

38.29 

11.54 

14.33 

5.82 

15.76 

2.95 

15.41 

7.59 

-0.019 

-11.86 
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IffeASURBMBNTS  AND  COMPUTATIONS  BASED  ON 
:,     *  SAMPLE  DIAGRAMS. 

H.P. 
Qyl. 
WU  pPBgimxiu  in  gteam  pipe  and  receiver,  lbs  125.7 
Wk  ^ihial  presmire  above  atmosphere,  .lbs.  124.29 

H  Oiit«olf  preflgure  above  zero lbs.  134.1 

Wk.  B^ease  pressure  above  zero lbs.    44.73 

9L  Qompression  pressure  above  zero lbs.    46.8 

tl.  Mean  effective  pressure  50.07 

38L  Ba<^  pressure  at  mid-stroke  above  or 

below  atmosphere  lbs.  +29.44 

$k  Fzt^portlon  of  forward  stroke  completed 

at  cut-off 338       .362       .479 

4fll  Pro^rtion  of  forward  stroke  completed 

at  release 996       .998    .    969 

4L  'BmgoTtion  of  backward  stroke  uncom- 

|Med   at  compression 012       .009       .013 

'  4l  Steam  accounted  for  at  cut-offs lbs      9.484     9.53       9.45 

■•    41.  Steam  accounted  for  at  release lbs.      9.96       9.97       9.91 

41  Proportion  of  steam  consumed  exclusive 
of  Jacket  steam,  accounted  for  at  cut- 

.    off 868        .872        .865 

4S,  Proportion  of  steam  consumed  exclusive 
of  Jacket  steam,  accounted  for  at  re- 
lease   911       .912       .907 

* 

TABLE  NO.  3.— MISCELLANEOUS  RESULTS. 

FRICTION. 

1.  Indicated  horse-power  developed  by  steam  cylinders 

during  the  first  three  days H.  P.         573.73 

X  Horse-power  computed   from   pressure  shown   by 
gauges  on  force  main  and  suction  main  during  the 

first  three  days H.  P.         515.41 

t»  Power  absorbed  by  friction  of  engine H.  P.  58.32 

4  Percentage  of  friction per  cent.  10.2 

li'lfean  effective  pressure  measured  from  pump  dia- 
grams   lbs.  57.05 

^      %  Oorrespouiding  head  shown  by  gauges  on  force  main 

V       /    and  suction  main  expressed  in  pounds lbs.  55.51 

T.  Xioos  of  head  between  pump  cylinders  and  mains  ex- 

^  pressed  in  pounds lbs.  1.54 

l':  S»  Percentage  of  friction  between  pump  cylinders  and 
^  mains  referred  to  power  developed  in  the  steam 
'    -^    cylinders per  cent.  2.5 


<.'      ,  JACKET  STEAM. 

.'  %  Total  weight  of  water  supplied  to  boilers  during  last 
1^  ti       ,  tluree  days  uncorrected  for  moisture  in  steam,  .lbs.  540,06S 
•  lit  !!CQftal  weight  of  water  drained  from  jackets  during 

J  last  thffee  days   lbs.    68,755 

j^'H  Percentage  of  total  steam   condensed   In  jackets, 
g:.'^  *  percent.  12.7 

Uf^  W^ht  of  steam  condensed  in  jaclsets  per  hour,  lbs.         954.9 
^.H  ATexage  steam  pressure  in  low-pressure  jacltet  last 

'  - '     "fliree  days lbs.  45.B 

JH  Axtamge  steam  pressure  in  low-pressure  jacket  for 

-  Whole  trial lbs.  46.1 
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15.  Weight  of  steam  condensed  per  hour  in  jackets  with 

engine  at  rest  lbs.         163.5 

TABLE  NO.  4.— DATA  AND  RESULTS  OF  BOILER  TEST  WITH 

FUEL  OIL,  FIRST  THREE  DAYS. 

DIMENSIONS. 

'  1.  Number  of  boilers 2 

2.  Diameter  of  each  shell ins.  62 

3.  Length  of  each  shell  between  heads  and  length  of 

tubes  ft.  20 

4.  Number  of  tubes  4  ins.  in  diameter,  each  boiler. ...  49 

5.  Area  of  heating  surface,  two  boilers sq.  ft.      2,304r 

TOTAL  QUANTITIES. 

6.  Duration   hrs.  72 

7.  Weight  of  fuel  oil  consumed 40,164 

8.  Number  of  gallons  of  oil  consumed gals.     ♦5,656.9 

♦No  deduction  made  for  moisture.    It  is  assumed  that  the  steam 

leaving  the  boilers  was  dry. 

9.  Cost  of  oil  at  1.56  cents  per  gallon $88.24 

10.  Weight  of  water  evaporated  (including  steam  used 

by  calorimeter) lbs.  519,581 

HOURLY    QUANTITIES. 

11.  Weight  of  oil  consumed  per  hour lbs.         557.8 

12.  Water  evaporated  per  hour lbs.      7,216.5 

13.  Equivalent  evaporation  per  hour,  feed  100  degrees, 

pressure  70  pounds  lbs.      7,382.5 

14.  Horse-power  developed,   A.  S.   M.    E.   basis  of  30 

pounds H.  P.         246.1 

15.  Equivalent  evaporation  per  square  foot  of  heating 

surface  per  hour lbs.  3.2 

AVERAGES  OF  OBSERVATIONS,  ETC. 

16.  Average    boiler  pressure  lbs.  126.2 

17.  Average  temperature  of  feed  water degs.  85.3 

18.  Average  temperature  of  flue  gases degs.  479.4 

19.  Average  draft  suction   in.  .37 

20.  Percentage  of  moisture  in  steam  at  engine,  per  cent.  0.32 

21.  Weather  and  outside  temperature Fair,  warm. 

22.  Calorific  value  of  oil  per  pound  by  chemical  analysis 

B.  T.  U.     21,209 

RESULTS. 

23.  Water  evaporated  per  pound  of  oil  from  actual  tem- 

perature and  pressure  lbs.  12.934 

24.  Water  evaporated  per  pound  of  oil  from  temperature 

of  121  degrees lbs.  13.39^ 

25.  Equivalent  evaporation  per  pound  of  oil  from  and 

at  212  degrees lbs.  15.218 

26.  Efficiency per  cent.  69.3 

Note.— No  allowance  is  here  made  for  steam  used  by  the  burn- 
ers which  was  supplied  by  the  other  boilers.  As  elsewhere  noted,, 
it  was  found  to  be  4i/^  per  cent,  of  the  quantity  used  by  the  engine. 
The  cost  of  oil  corrected  for  this  amount  becomes  92.22,  and  the 
evaporation  per  pound  of  oil  from  a  temperature  of  124.3  degrees,. 
12.82  pounds. 
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rb  a*  HonoraUe  Board  of  Walei-  Crnim 

Oentleraeii— In  the  philosophy  of  life,  the  having  done 
onr  full  duty  to-day,  ought  to  bring  contentment.  Bat  will 
it? 

In  these  later  days,  the  most  energetic  men  in  the  fields 
of  art  and  science  Htrive  to  reach  the  very  top  notch  of 
their  ambition,  and  then  are  not  entirely  satisfled,  and 
find  satisfaction  only  in  the  thought  that  Eome  was  not 
hailt  in  a  day, 

Detroit,  beantifiil  as  she  is,  with  her  broad  avenues, 
heautifnl  pai'ks  and  boulevards,  magnificent  buildings,  en- 
dowed by  nature  with  beautiful  surroundings,  is  not  yet 
finiBhed,  but  is  only  just  begun.  Thousands  of  years  hence, 
when  the  work  is  far  advanced,  perhajiB  those  in  charge 
will  then  think  as  we  do  tc^day,  there  yet  remains  much 
to  do. 

Considering  the  short  time  since  the  improvements  of 
the  Water  Works  Park  began,  I  think  we  should  be  well 
pleased  with  the  progress  made. 

llie  thousands  of  \isitors  from  other  jiarts  of  the  country 
join  with  our  own  citizens  in  exi)ressing  themselves  as 
delighted  with  tlie  Park. 

The  improvements  now  under  way,  and  which  are  likely 
to  be  completed  before  next  season  is  f:ir  advanced,  will,  in 
nqf  opinion,  add  more  to  the  beanty  of  Ihe  Park  than  any 
former  improvement.  Taking  down  the  basin  fence  and 
filling  in  an  earth  embankment  between  th.e  basin  and  canal, 
in  place  of  the  old  dock,  will  have  telling  effect. 

The  planting  of  larjje  trees  in  the  southerly  part  of  the 
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Park  will  afford  much  needed  shade,  and  besides  give  age 
and  finish  to  what  was  a  short  time  ago  only  marsh  land. 

The  cutting  off  the  piling  and  lowering  all  timber  below 
the  water,  and  covering  about  seven  feet  of  the  slope  on  the 
west  canal  bank  with  cobble  stones  nicely  laid,  is  an  im- 
provement worthy  of  mention,  providing  Uncle  Sam  can 
be  persuaded  to  stop  the  drainage  of  the  Great  Lakes,  which 
is  continually  lowering  the  water  level. 

Another  improvement  which  will  be  very  much  appre- 
ciated is  the  toilet  room  for  ladies. 

The  improvements  now  most  needed,  which  I  hope  your 
honorable  body  will  soon  order,  are  one  team  and  two  foot 
bridges  across  the  winding  canal.  Also  a  good  green- 
house, as  the  houses  we  now  have  are  propagating  houses, 
and  we  use  every  foot  of  them  for  growing  the  class  of 
plants  known  as  bedding  plants. 

If  we  had  a  properly  constructed  greenhouse  that  would 
be  ornamental  as  well  as  useful,  we  could  have  on  hand  a 
class  of  plants  we  now  have  no  room  for,  such  as  palms  and 
other  tropical  plants;  also  roses,  carnations,  etc.,  whioh 
would  be  an  attraction  all  the  year  through. 

I  am  glad  to  say  the  proper  earnings  of  the  Hurlbut  estate 
will  likely  be  sufficient  to  pay  the  ordinary  expenses  of  the 
Park,  so  that  whatever  pleasure  and  satisfaction  the  people 
get  from  the  Park  will  be  absolutely  free  of  cost  to  them. 
In  conclusion  would  say  our  stock  of  bedding  plants  is 
in  fine  condition  and  we  hope  to  make  a  floral  display  next 
season  that  will  be  satisfactory. 

I  enclose  an  inventory  of  the  movable  property  on  hand  in 
this  department  of  the  value  of  $1,400.05. 

Very  respectfully, 

E.  A.  SORIBNBR, 

Supt.  Grounds. 
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REPORT  Of  THE  SUPERINTENDENT  OF  EXTENSIONS. 


Detroit,  Michigan,  January  2, 1896. 

Pd  ths  Board  of  Walir  Oommittioturi : 

GeDtlemen — In  accordance  witit  tlie  regulations  of  the 
Board  of  Water  ConuniBBionera,  I  have  the  honor  of  present- 
!n^  to  you  my  aoDual  report,  relative  to  the  general  con- 
dition and  pro^rc'Ba  of  the  work  in  this  department. 

It  will  be  seen  by  the  records  of  this  ofQce  that  the  exten- 
eions  of  the  jf  ai'  jost  closed  were  less  aboat  16  miles  than  for 
the  previous  year,  bat  if  we  take  into  consideration  the  fact 
that  2f  miles  of  42-inch  main  have  been  laid  the  past  year, 
the  magnitude  of  this  worli  as  compared  with  smaller  lines 
with  the  extra  labor  necessary  thereto,  greatly  compensates 
fiH"  the  shortage  in  mileage. 

The  exteusioDH  of  the  past  year  for  the  replacing  of  smaller 
lines  of  pipe  with  pipe  of  larger  size,  have  been  about  4 
miles  only,  or  aboat  one-third  of  the  length  for  the  year 
previous,  and  were  lai^ely  recommendations  of  that  year, 
but  which  weiv  aot  completed  until  the  past  season. 

At  the  close  of  the  year  1894,  quite  an  extensive  call  was 
made  upon  your  honorable  body  by  the  Parlt  and  Boulevard 
Commissioners,  for  an  extension  of  distribution  pipes  along 
the  boulevards;  the  call  covered  a  distance  of  about  S^V 
miles.  The  desire  of  the  said  Board  was,  that  a  system  of 
pipeage  might  In;  laid  to  which  hydrants  could  be  attached, 
and  set  about  COO  feet  apart,  for  the  sprinkling  of  the  lawns 
and  driveways.  There  being  no  water-takers  along  these 
proposed  lines  lo  be  laid,  it  became  necessary,  in  accord- 
ance with  the  ivgulations  of  your  tionorable  body,  to  impose 
a  bonus,  which  should  cover  a  certain  per  cent  of  the  cost 
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as  an  inducement  to  lay  the  lines  of  pipe  as  called  for.  To 
meet  this  an  agreement  was  had,  that  all  common  labor 
necessary  for  the  excavating  and  back-filling  of  the  pipe 
trenches  should  be  furnished  by  that  body,  the  supervision 
and  pipe-laying,  including  all  pipe  and  materials  for  the 
laying  of  these  lines  should  be  met  by  your  honorable  body. 
This  agreement  being  satisfactory,  the  work  was  com- 
menced the  early  part  of  January  of  the  year  just  closed. 
In  meeting  this  call,  provision  was  made  by  the  Engineer- 
ing Department  as  to  size  and  location  of  the  same  for 
future  use. 

In  addition  to  the  above,  2,844  feet  of  4-inch  pipe  was 
laid  for  the  said  Park  Board  for  the  connecting  of  their 
hydrants  along  the  entire  boulevards,  the  total  cost  of  which 
was  met  by  the  same. 

NEW  LINE  OF  42-INOH  FORCE  MAIN. 

The  past  year  has  witnessed  the  completion  of  this  third 
line  of  42-inch  main.  This  makes  the  third  main  of  this  size 
conveying  the  supply  of  water  to  the  city  from  the  pumping 
works,  making  a  combined  area  of  72f  inches  in  diameter 
or  a  daily  capacity  of  75,000,000  U.  S.  gallons.  This  would 
seem  a  sufficiency  for  some  time  to  come. 

Work  on  the  above  mentioned  main  was  commenced  about 
the  middle  of  April,  working  from  inside  of  the  grounds  of 
the  pumping  works  and  running  westerly  along  Jefferson 
avenue  to  Crane  avenue,  up  to  which  point  the  line  was 
completed,  and  from  this  point  the  gangs  were  taken  to  the 
westerly  end  of  the  line  at  Champlain  and  Chene  streets, 
commencing  operations  working  easterly  to  Crane  avenue. 

This  line  was  as  vigorously  prosecuted  as  opportunity 
would  permit.  The  section  of  the  line  from  inside  of  the 
pumping  works  grounds  and  along  Jefferson  to  Crane  ave- 
nues, and  from  this  point  through  private  property  to  Iro- 
quois avenue,  a  distance  of  3,750  feet;  the  trench  was  ex- 
cavated to  an  average  depth  of  14  feet.  The  reason  for  this 
excessive  depth  was  to  allow  this  section  of  the  line  to 
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'iondenieath  the  lower  or  No.  1 42-uich  force  itiain  and 

r^nfllcifiHt  clearance  for  basement  excavations,  should 

TCqQirM  to  build  over  where  this  section  of  the  said 

'ftUm  Que  was  connected  to  the  30-inch  main  in  Chene 
fffoeit,  at  which  point  a  section  of  the  30-inch  main  was 
oat,  and  a  42z42-inch  Y  branch,  with  42x30  inch  re- 
and  a  30-inch  gate  was  inserted;  thence  from  this 
making  an  easy  radius  crossing  Ohamplain  street 
north  to^  south,  the  lines  then  run  easterly  along  the 
side  of  the  roadway.  From  this  point  to  Baldwin 
ttie  street  is  paved  and  on  which  the  Fort  Wayne 
jlffidle  Isle  €k>mpany  car  tracks  are  laid;  coujded  with  this 
Ike  eontracted  width  of  the  street,  which  is  not  over  50  feet 
liiridtiiy^made  quite  a  formidable  obstacle  in  our  way  while 
it  work  on  this  line,  the  traffic  of  the  road  being  kept  open. 
nil  section  equals  about  55  per  cent  of  the  entire  length, 
|ttd  had  it  not  been  for  the  kind  courtesy  of  the  said  com- 
IhHy  and  their  superintendent  of  construction,  Mr.  Hazard, 
iHowing  ns  the  use  of  the  south  car  track,  between  Elm- 
ilMdl  and  Baldwin  avenues,  between  which  points  a  double 
btaek  is  laid,  it  would  have  been  an  utter  impossibility  to 
lit#  pirosecuted  the  work  without  a  greatly  added  expense. 
JIMwithstanding  this  additional  space,  rendered  us  bv  the 
^  of  IWb  track,  we  foim4  our  hands  fuU  in  pushing  the 
96A  in  an  expeditious  manner.  I  think  I  may  be  at  liberty 
lb  Mjjr  Tl^t  here  that  it  is  only  just  to  Mr.  August  Meike 
iplid-llls  corps  of  assistants  having  charge  of  this  work  to 
lliat  in  all  of  the  handling  of  this  heavy  work  not  a 
'accident  occurred  worthy  of  mention.  To  this  line 
linncbes  were  set  for  cross  street  connections  and  to 
every  street  having  distribution  pipe  in  have  been 
three  of  the  branches  have  an  outlet  of  24  inches 
'dUmeter;  these  branches  are  to  connect  with  the  lower 
Ite.  1  42-inch  force  main  that  are  set  at  Mt.  Elliott, 
and  Crane  avenues;  the  one  at  Crane  avenue  being 
the  other  two  will  be  at  some  future  date. 


■> 

■-•'- 


112  FORTY-FOUBTH   ANNUAL   REPORT   OF  THE 

To  this  Hne  and  along  its  entire  length,  including  the 
pumping  works  grounds,  13  42-inch  water  gates  are  set.  One 
of  these  is  a  Murdock  and  12  the  Michigan  Brass  &  Iron 
Works  make. 

The  apportionment  of  the  length  of  this  line  and  its  loca- 
tion through  which  it  is  laid  is  as  follows : 

In  pumping  works  grounds,  including  all  connections,  865 
feet,  or  6  per  cent  of  total  length. 

Jefferson  avenue,  from  266  feet  west  of  Cadillac  to  Crane 
avenue,  2,109  feet,  or  15  per  cent  of  total  length,  unpaved 
section. 

In  line  of  Champlain  street,  through  private  property 
from  Crane  to  Iroquois  avenue,  1,135  feet,  or  8  per  oent  of 
total  length. 

Champlain  street,  from  Iroquois  to  Baldwin  avenue^ 
2,315  feet,  or  16  per  cent  of  total  length,  unpaved  section. 

Champlain  street,  from  Baldwin  avenue  to  Chene  street^ 
7,879  feet,  or  55  per  cent  of  total  length;  this  last  section 
is  paved  and  upon  which  the  tracks  of  the  Fort  Wayne  & 
Belle  Isle  Company  are  laid. 

The  principal  lines  laid  in  addition  to  the  above  42-inch 
mentioned  were  as  follows : 

Port  street,  from  Seventh  to  Tenth  street,  12-inch  re- 
placing 6-inch  pipe;  to  this  a  new  line  of  8-inch  in  Eighth 
street  and  Trumbull  avenue  were  connected;  also  the  8-inch 
line  in  Tenth  street.  A  12-inch  line  was  laid  in  Porter 
street,  from  the  24-inch  main  in  Tenth  street  to  Fourteenth 
avenue,  and  from  this  point  a  line  of  10-inch  was  laid  to 
Twentieth  street,  and  still  westward  in  said  street  an  8-inch 
line  of  pipe  was  laid  to  Twenty-second  street,  several  short 
lines  of  3  and  4-inch  pipe  were  replaced  by  the  laying  of  the 
above. 

A  10-  and  12-inch  line  of  pipe  were  laid  in  Burns  avenue, 
the  10-inch  being  laid  from  the  lower  42-inch  main  in  Jeffer- 
son avenue  to  the  new  line  of  42-inch  main  in  line  of  Cham- 
plain street,  the  12-inch  from  the  now  42-inch  main  to  &L 
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Fftul  avenue;  this  line  connects  the  two  42-inch  mains  at 
flds  point 

A  10-inch  line  of  pipe  was  also  laid  in  St  Aubin  avenue 
from  North  Boulevard  to  Clay  avenue,  this  line  connects 
with  the  24-inch  in  said  Boulevard. 

Fnmtenac  Boulevard,  a  line  of  lO-inch  was  laid  on  the 
east  side  from  Mack  to  Gratiot  avenue,  and  in  Hendrie 
Boulevard,  a  line  of  8-  and  10-inch  was  laid  from  (Collins 
street  30-inch  main  to  the  Frontenac  Boulevard,  the  10-inch 
being  between  Collins  street  and  Mt.  Elliott  avenue  and 
the  8-inch  from  this  point  to  Frontenac  Boulevard;  to  the 
above,  all  streets  crossing  the  same  where  pipe  had  been  pre- 
vioudy  laid  were  connected. 

An  8-inch  pipe  was  also  laid  in  Alfred  street  from  Wood- 
ward av^iue  to  John  R  street,  replacing  a  4-inch  line.  The 
same  wise  pipe  was  also  laid  in  Eighth  street  from  River 
street  to  Michigan  avenue,  several  short  sections  of  4-inch 
were  replaced  by  this.  A  line  of  8-  and  6-inch  was  also  laid 
in  Iroquois  avenue  from  the  new  42-inch  main  in  Champlain 
street  to  Bt  Paul  avenue.  The  same  size  was  also  laid  in 
Joseph  Campau  avenue,  from  Catherine  to  Jay  streets; 
also  in  Kercheval  avenue  from  Mt.  Elliott  to  Beaufait  ave- 
nues, this  replaced  a  4-inch  pipe;  a  short  section  of  8-inch 
pipe  was  laid  in  Leib  street  from  the  new  42-inch  main  in 
Qiamplain  street  to  Monroe  avenue,  replacing  3-inch  pipe; 
a  line  of  8-inch  was  also  laid  in  Maybury  avenue,  from  north 
of  Warren  to  Stanley  avenues;  a  short  section  of  8-inch 
pipe  was  laid  in  alley  south  of  Monroe  avenue  east  of  Beau- 
Uen  street;  a  line  of  this  size  was  also  laid  in  Park  street, 

I 

from  Columbia  to  Bagg  streets,  replacing  4-mch  pipe,  this 
line  connects  with  the  24-inch  main  in  Bagg  street  and  the 
16-inch  at  the  intersection  of  Park  and  Columbia  streets;  a 
6-lnch  pipe  was  also  laid  in  said  street  from  Bagg  to  Peter- 
boro  streets,  replacing  4-inch  pipe;  an  8-inch  pipe  was  laid 
in  Seminole  avenue,  from  Agnes  to  St.  Paul  avenue;  also 
an  8-inch  in  Trumbull  avenue,  from  Fort  street  to  Michigan 
avenue,  this  line  connects  with  the  24-inch  main  in  Abbott 
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street,  and  the  new  line  of  12-inch  in  Fort  street;  also  the 
8-ineh  line  in  Michigan  avenue;  8-inch  pipe  was  also  laid 
in  alley  west  of  Woodward  avenue  as  follows:  alley  north 
of  Jefferson  avenue  to  Larned  street,  Congress  street  to 
alley  south  of  Fort  street,  and  from  alley  north  of  Michigan 
avenue  to  Clifford  street. 

The  above  comprises  the  principal  lines  laid,  the  minor 
lines  with  the  above  appear  in  the  attached  list  of  pipe  laid. 

PIPEAGE. 

The  amount  of  distribution  pipe  and  mains  laid  and  relaid 
also  for  private  use,  and  small  lines  of  pipe  discontinued 
during  the  past  year,  makes  the  sum  total  as  follows:  Total 
pipe  laid  22|^J|^  miles,  of  which  150  feet  were  relaid; 
1,822  feet  for  private  use  and  444  feet  laid  for  blow-offs  to 
connect  to  sewers;  4^2^^^^  miles  of  pipe  discontinued, 
making  the  net  increase  of  the  pipeage  18^||^  miles, 
with  the  works  will  make  the  total  length  501|m^ 
This  amount  added  to  the  measured  line  of  pipe  connected 
miles,  which  in  detail  is  as  follows: 
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amovPiR 

Mbasitbbd 

LsHQTH  ur  Fbst 

won  1894. 

Added            DnooMnNUBO 
Lbnoth  in  Fxrr  Lkmgth  m  Fkbt 
FOB  1895.               FOR  1896. 

Total  Lbngth 
m  Fest 
FOB  18U5. 

45 

108 

45,307 

715 

49,887 

84,818 

461 

87 

45,387 

13,119 

128,584 

257,486 

1,048,453 

801,100 

78,257 

2,820 

108 

48 

14,802 

59,509 

86 

715 

80 

22 

49,815 

34 

28 

84,841 
461 

30 

18 



1 

87 

16 

45,237 

13 

4,899 

9,100 

21,054 

59,154 

9,175 

175 

17,018 

187,684 

278,490 

1,108,678 

794,787 

71,886 

2,820 

10 

8 

6 
4 

a 

8 

8,984 

15,488 

2,046 

Total, 

2,550,729 

117,887 

21,490 

2,646,126 

Of  the  pipe  laid  as  appearing  in  the  above  mentioned 
Table  of  Pipeage,  l^fj^  miles  was  laid  beyond  the  city 
limits,  1,122  feet  of  which  was  4-inch  and  4,218  feet  of  6- 
inch  pipe;  this  will  appear  in  the  list  of  pipeage.  The  total 
cost  of  which  was  met  by  the  petitioners  asking  for  these 
extensions. 

You  will  see  by  the  perusal  of  this  report  no  mention  is 
made  of  log  pipe  being  yet  in  use,  practically  it  is  out;  the 
line  in  alley  north  of  Grand  River  avenue,  from  Lincoln  ave- 
nue to  alley  west  of  same  is  dead,  and  that  in  the  abandoned 
section  of  Holden  avenue,  between  Second  and  Third  ave- 
nues, is  still  left  temporarily  in  use,  two  or  three  service 
oomiectlons  still  taking  supply  from  it  until  pipe  shall  be 
laid  in  new  location  of  street. 

The  following  is  a  table  of  pipeage  as  arranged  by  wards: 
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The  following  table  gives  a  lucid  statement  of  the  average 
cost  of  each  size  of  pipe  and  main  as  laid,  also  cost  per  foot 
and  pro  rata  of  per  cent  of  total  cost,  of  the  entire  extensions, 
for  the  past  season's  work: 

Table  op  Pro-Rata  op  Per  Cent,  op  Total  Cost,  Cost  Per  Poot, 
AND  Total  Cost  op  Each  Line,  as  Laid  the  Past  Year  : 


DiAM. 

OP  Pipe  in 
Inches. 

Pro-Rata  of 

Per  Cent,  of 

Total  Cost. 

Total  Cost  of  Each  Size 
OF  Pipe  TjAid. 

Total  Length 
IN  Feet. 

14,302 

Cost  Per 
Foot. 

42 

.6715 

$165,169.942830 

$11.5400 

24 

.0000 

000,000.000000 

28 

00.0000 

12 

.0316 

7.772.703192 

4,899 

1.5870 

10 

.0469* 

11,536.068978 

9.100 

1.2677 

8 

.0742 

18,251.094204 

21,054 

.8670 

6 

.1605 

39,478.445010 

59,154 

.6678 

4 

.0151 

3,714.171462 

9,175 

.4048 

3 

.0002 

49.194324 

175 

.2890 

1.0000 

$245,971.620000 

117,887 

The  28  feet  of  24-inch  pipe  was  laid  in  connection  with 
the  42-inch  force  main,  the  estimated  cost  of  which  is  set  at 
f  133.94,  or  $4.7835  per  foot;  this  amount  is  deducted  from 
the  total  cost  of  the  42-inch  main  in  making  the  estimated 
cost  per  foot,  as  appearing  in  the  table  of  cost. 

On  the  following  pages  will  be  found  the  Tables  of  Grates, 
giving  number  and  size  in  use,  number  set  the  past  year, 
number  taken  out  and  number  reset  either  for  stop  or 
blow-offs. 

I  take  the  liberty  of  giving  a  description  of  the  42-inch 
hydraulic  pressure  gates  that  have  been  set  in  the  new  line 
of  force  main;  these  gates  were  made  by  the  Michigan  Brass 
&  Iron  Works,  of  this  city,  and  from  the  general  appearance 
of  the  same  and  the  apparent  good  workmanship  they  have 
much  to  recommend  them  as  to  quality. 
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42-INCH  HYDRAULIC  PRESSURE  GATES. 

The  water  gates  set  in  the  new  line  of  42-ineh  main  are 
operated  by  hydraulic  pressure.  They  differ  from  the  ordin- 
ary kind  now  in  use  on  our  system,  in  that  the  screw  spindle 
is  replaced  by  a  single  piston  rod  with  piston  head  secured 
to  its  outer  end,  the  inner  end  being  secured  to  the  disks; 
a  cylinder  is  attached  to  the  body  of  the  gate  allowing  suffi- 
cient space  between  body  of  gate  and  inner  head  of  cylinder 
for  stuffing  boxes  and  glands,  the  gates  laying  horizontally. 
The  cylinder  has  a  diameter  of  sufficient  area  to  overcome 
the  friction  due  the  pressure  of  the  water  in  the  mains  upon 
the  disks  of  the  gates.  Each  gate  has  an  8-inch  by-pass 
attachment,  also  a  blow-off  gate  opening  on  under  side  of 
valve  or  disk  chamber,  for  the  displacement  of  whatever 
of  sediment  may  accumulate  at  this  point,  and  that  would 
in  any  way  impede  the  free  working  of  the  same.  We  hope 
by  this  method  to  be  able  to  operate  the  opening  and  clos- 
ing of  the  valve  with  less  labor  and  time. 

A  question  arises,  however,  that  when  the  same  has  been 
in  use  for  several  years  and  the  lime  formation  which  ap- 
pears upon  the  spindles  and  disks  of  the  water  gates,  after 
continued  use  (which  is  the  chief  cause  of  the  gates  working 
hard),  will  not  be  the  same  with  the  hydraulic  piston  ar- 
rangement. For  operating  the  working  of  these  gates,  the 
men  in  charge  of  this  department  will  have  to  enter  the 
gate  wells  for  working  the  same,  and  to  see  when  opened 
or  closed.  The  gates  have  a  IJ-inch  pipe  attachment  to 
either  end  of  cylinder,  leading  from  both  sides  of  the  by- 
pass gate,  from  which  the  pressure  is  applied  to  the  cylinder 
and  to  which  may  be  connected  any  other  of  the  pipeage 
should  it  become  necessary  to  do  so  when  the  pressure  in 
the  force  mains  is  dead.  .  Should  we  find  it  still  requiring 
a  greater  pressure  than  that  upon  the  mains  and  distribu- 
tion pipes  to  operate  the  gates,  an  appliance  is  had  by  the 
attachment  of  a  small  pressure  pump  which  will  in  any 
event  accomplish  the  purpose  intended  by  this  arrangement. 


120        FORTY-FOURTH  ANNUAL  REPORT  OF  THE 

Since  preparing  this  report  the  42-inch  hydraulic  pres- 
sure gates  have  been  properly  connected  to  the  adjoining 
main  by  the  attachment  of  the  small  pipes  for  applying  the 
water  pressure  to  the  cylinders.  The  result  thus  far  in 
operating  the  gates  by  hydrostatic  pressure  is  very  satisfac- 
tory, the  time  we  took  in  operating  the  disks  was  about  six 
minutes,  three  minutes  each  way,  the  pressure  being  on  the 
main  in  which  the  said  gates  are  set  from  the  smaller  lines, 
the  direct  pressure  from  the  Pumping  Works  being  not  yet 
applied.  The  closing  of  the  gates  may  be  operated  in  much 
less  time  if  so  desired  by  a  freer  injection  of  the  water  into 
the  cylinders.  Any  -greater  acceleration  of  speed  than  this 
may,  under  some  conditions,  prove  to  be  very  disastrous; 
the  quick  closing  would  in  all  probability  cause  serious  rup- 
ture to  the  mains,  but  a  little  common  sense  will  avoid  all 
of  this  by  simply  adjusting  the  discharge  leading  to  and 
from  either  end  of  the  cylinder  to  such  a  degree  that  the 
disks  shall  not  be  propelled  too  rapidly. 

I  have  thought  it  wise  to  mention  at  this  point  of  the 
report  that  in  speaking  of  the  force  mains,  I  have  mentioned 
the  lower  as  No.  1  main  and  the  line  just  completed  as  the 
new  line.  Prior  to  this  the  line  of  mains  in  use  conveying 
the  supply  to  the  city  have  been  designated  the  upper  and 
lower.  Now  seeing  that  the  said  new  line  is  virtually  a 
lower  or  dual  line,  would  it  not  now  be  better  to  distinguish 
them  by  numbering  them  Nos.  1,  2  and  3  respectively? 


p»^' 
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TABLE  OF  NEW  0ATB8  SET  FOR  8HUT-0FFS. 


ktod. 

NAME  OF  GATE. 

8TZE. 

REMARKR. 

1 

Miurdock  Valve  Company' 

42-in. 

Set  for  Shut-off 

% 

4<                            tt                        tt 
4*                              <<                          |< 
«(                              <«                          «< 
•*                              <<                          << 
41                                 <<                            4< 
<(                                <<                            << 

12-in. 
10-in. 

8-in. 

e-in. 

i-in. 

i-in. 

IS 

u 

M 

M 

• 

Set  for  Blow-off. 

to 

mebigan  Brass  and  Iron  Works 

42-in. 

Set  for  Shut-off. 

••                it 

i( 

aO-in. 

^  tt               tt               i 

It 

24-in. 

$t               tt               « 

i< 

13-in. 

tt               tt               t 

(t 

10-in. 

m 

tt               tt               i 

It 

Sin. 

tt               tt 

It 

8-in. 

Set  for  Blowoff. 

161 

tt               it 

(( 

6-in. 

Set  for  Shut-off, 

16 

tt               tt 

i( 

Oin. 

Set  for  Blow-off. 

tt               tt 

(( 

4-in. 

Set  for  ShutK)ff . 

tt               tt               tt 

• 

4in. 

Set  for  Blow-off. 

896 

Total. 

1 

TABLE  OF  OLD  GATES  RESET  FOR  SHUT  AND  BLOW-OFFS 


Ito.  of 

MOh 

NAME  OF  GATE. 

SIZE. 

REMARKS. 

1 

Flowers  Bros 

6-in. 
4-in. 
4-in. 
4^in. 
6-in. 
4-in. 
4-in. 
4-in. 
4-in. 
4-in. 

Set  Shut-off. 

13 

* 

tt        *t 

f  <           tt 

SO 

tt        tt 

Set  Blow-off. 

6 

tt        tt 

Reset  Blow-off. 

1 

Murdock  Valve  Companv 

tt           tt 

5 

(<             tt           tt 

tt           It 

1 
1 

Ckilvin  Bros.   

tt           tt 
Set  Blow-off. 

2 

Ludlow 

Reset  Blow-off. 

8 

Pittsburgh 

««           tt 

60 

Total. 
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No.  of 
each 
kind. 

I 
1 
I 
3 

13 
8 
2 
7 

44 
4 
1 

85 


TABLE  OF   GATES  TAKEN  OUT. 

NAME  OF  GATE. 

Michigan  Brass  and  Iron  Works 

Eddy 

Flowers  Bros 

Galvin  Bros 

Ludlow 

Murdock  Valve  Company 

Pitteburgh 

Scowden 

Total. 


SIZE. 

6-in. 
4-in. 
24.in. 
6-in. 
4-in. 
4-in. 
4-in. 
6-in 
4-in. 
4-in, 
8-in 
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The  last  mentioned  table  gives  the  total  number  of  water- 
gates  in  the  pipeage  system,  name  of  maker,  number  of  each 
size  and  percentage  of  each  manufacture.  The  following 
table  gives  the  length  of  3,  4^  6  and  30-inch  pipe  which  have 
been  replaced  with  pii)e  of  larger  size,  in  detail  as  follows: 


SizK  OF  PiPB  Laid. 


6-inch  iron  pipe. 
6 


6 

8 

8 

8 

10 

12 

12 

42 

42 

42 


Total 


SiBB  OF  Pips  Rbpulcbd. 


8-inch  iron  pipe. 
4 
6 
8 
4 
6 
4 
4 
6 
4 
6 
80 


Lbkoth  of  Pipb 
Laid. 


781  feet 
4.814 

181 

970 
6,645 

200 

480 

412 

1,226 

8,567 

2,007 

22 


21,105 


(< 


PUMPING  WORKS. 

We  are  now  at  work  at  this  i)oint  making  our  final  con- 
nections with  the  two  lines  of  force  mains  and  the  four 
engines.  When  this  is  completed  with  all  the  attendant 
alterations,  the  arrangement  of  this  system  of  force  mains 
will  be  very  complete,  working  conjointly  with  or  indepen- 
dent of  each  other.  I  may  add  of  the  above,  that  had  it  not 
been  for  the  unfavorable  weather  and  other  causes  which 
I  had  no  control  of,  I  should  have  been  able  to  report  its 
completion  at  the  incoming  of  the  new  year.  I  hope,  how- 
ever, nothing  preventing,  I  shall  be  able  to  report  its  com- 
pletion by  the  next  session  of  your  honorable  body. 


WATER-GATE  DEPARTMENT. 

The  complications  incident  to  this  branch  of  the  work  and 
the  necessary  skillful  handling  required  of  the  same  has 
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yeen  very  satisfactorily  met  under  the  efficient  supervision 

Kf  Mr.  John  Bridge  and  the  men  in  his  immediate  employ. 

^'op  the  detailed  items  of  this  department  see  appended  re- 
K>rt 

OFFICE  OF  EXTENSION  DEPARTMENT. 

The  profusion  of  clerical  work  of  this  department  under 

he  efficient  supervision  of  Mr.  A.  W.  Qoodsell  and  his  coi*ps 

f  assistants  will  make  a  very  satisfactory  showing  of  the 

ompleteness  of  the  records  as  kept  in  this  department  of 

Che  works. 

In  conclusion,  I  am  pleased  to  say  as  in  my  former  report 
that  it  would  be  a  breach  of  courtesy  not  to  mention  your 
kindness  and  forbearance  of  the  many  calls  we  have  had 
to  make  upon'your  attention.  I  am  also  pleased  to  say  that 
the  co-operation  with  the  several  departments  of  the  works 
has  been  of  a  pleasant  character. 

Transmitted  with  this  report  is  an  inventory  of  tools, 
pipe  and  sx)ecials,  office  equipments  and  locations  of  the 
pipeage  of  the  city  to  January  2,  1896. 

Respectfully  submitted, 

HENRY  BRIDGE, 
Superintendent  of  Extensions. 


VALUATION  OF  THE  WORKS. 


AGGREOATES. 

Real  estate    $   418,427  29 

Oil  plant 14,649  29 

Buildings,   docks,   basins,  conduits,   force  mains   at 

pumping  works 980,384  81 

Water  pipe  laid  and  in  use 3,585,377  34 

Meters  placed  and  in  use 91,571  58 

Horses,  vehicles  and  harnesses 7,641  50 

Office  furniture  and  fixtures 12,546  66 

TOOLS  AND  MATERIALS  ON  HAND. 

In  Repair  Department 648  75 

In  Meter  Department 2,360  31 

In  Service  Connection  Department 1,873  85 

In  Iron  Pipe  Department 44,249  48 

In  Pumping  Water  and  Works  Department 25,187  02 

In  Hurlbut  Fund  Department 1,250  05 

Aggregate $5,186,167  88 

The  above  valuation  consists  in  details  as  follows: 

REAL  ESTATE. 

Office  building  and  lot $  60,000  00 

Orleans  street  lots 33,750  00 

Storage  grounds  and  improvements 53,200  00 

Pumping   Works   grounds    and   improve- 
ments     271,477  29 

$418,427  29 

OIL  PLANT. 

Pumping  station  house,  engines  and  pipes,  tank  and 

fibctures  at  works $14,649  29 

PUMPING  WORKS. 

Buildings,  dock,  basin,  conduits,  pipe,  etc.  .$980,384  81 

Tools 1,131  77 

Materials— Rope,  waste,  etc 1,446  11 

Materials-Gauges,  valves,  etc 992  93 

Materials— Iron,   lead,   etc 764  58 
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'tamltnre f  297  05 

fVeod  and  coal Itsre  21 

»uoI  oU  (118,964  gala.)   2,593  20 

Bolatliic  atslnea,  roDjr  pumps  and  boilers, 
^Mtrfe  H^t  plaDt  and  stock,  gas  ma- 

eUne«,«tc 8,586  17 

TdoIb,  materials  and  settees,  Hnrlbnt  Fund  1,2S0  06 
tl 

OFTICB  BUlt/DINQ. 

Ooimter                               In  ofilce $1,000  00 

fonrtftea  ofllce  tables        "      "     215  00 

Wi  book  caaav                            eoo  00 

Ibrm  mrdrobee              "     "     335  00 

Ten  dwks                        "     •■     262  00 

TUrlT-MTeii  ctMUrs         "     ••     95  00 

Tblrteen  tdBoe  stools              ■'     40  00 

Two  clt7  maps                ■■     ■■     « 00 

Ona  marblp  t-liK-k             '■      •■     100  00 

One  atlas  map                 "     "     25  00 

PteHUoBS  and  railings     "      "     900  00 

Heatln«ar.r';irim.s          ■■     •■     1,400  00 

BOaetilc  Il^t  fixtures      "      "     85  00 

WscenaneonB  properties  •'      "     loO  00 

Famttnre  In  board  room 575  00 

Vnmltnre  In   Secretai^'a  room   (excepting 

desk)  ill  office 85  00 

Two  book  stands             In  office 5  00 

Annundatoi'                       "      "     40  00 

Engineering  InatmmentB  In  engln'r'g  dep't  858  50 

1  took  of  flty  pints            "           "               "  40  00 

,   Old  maps,  plats  and  records        '■             •■  1,500  00 

New  maps,  plats  and  records     '■             ■■  3,500  OO 

Books  and  papen,  50  00 

3  caaea  for  drawings                    "             ■■  130  oo 

6  draiichtlng  tables                       '-             "  75  oo 

7  atoiris  20  00 
DranghtlnK  twarda.  table  aad  horses  "  30  00 
Bine  printiiijr  outfit  "  50  00 
Boll  top  desk,  table  and  6  chairs  "  78  00 
Tee  squares,  straight  edges,  etc.  "  10  00 
■•to  50  00 
P^MT,  Tellum,  Ink  and  sopplies                '■  25  50 

8  deaka                             In  Sapt.  of  Ex.  room  145  00 

1  t»We                                     '       "  4  50 

18  chaira                                         ■■      '■       ■■  33  00 

1  copT  press  and  stand        •■  10  00 

8  Inkwells                           6  00 
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1  clock  ii 

1  numbering  stamp 
1  wash  stand 
BlaokB  and  statlonn'j' 


REPAIR  DEPARTMENT. 

2  sleigbs $  25  00 

2  sets  runners  20  00 

3  horse  blankets 17  00 

2  sets  calking  tools 1  50 

425  Iba.   pltf  lead 14  00 

870  lbs.  scrap  lead 25  00 

54  lbs.  sheet  lead 2  70 

1100  lbs.  old  brass  77  00 

140  lbs.  wiping  solder 14  00 

35  lbs.  strap  solder i  75 

180  lbs.  Hifia.  lead  pipe 9  40 

175  lbs.  1-ln.  lead  pipe 7  43 

170  lbs.  %-in.  lead  pipe 7  20 

140  lbs.  "ifrln.  lead  pipe 5  95 

8  ladles   12  00 

1  plumber's  Are  pot 5  00 

12  diamond-pointed  chisels 12  00 

12  flat  chisels  6  00 

1  anvil 2  50 

2  vises 8  00 

28  gate  keys 33  00 

14  street  keys  14  00 

4  pumps  75  00 

12  hydrant  wrenches 4  50 

6  dippers 3  00 

6  pairs  rubber  boots 24  00 

2  leather  coats 8  00 

12  sbovels 8  00 

14  picks 14  00 

3  pounders  8  00 

20  lanterns.  18  red  globes 20  00 

2  saws  1  25 

1  draw   knite    50 

1  rope  ladder 1  00 

1  platform  scale 25  00 

2  force  pumpR 8  00 

1  grindstone 1  25 

8  water  p^ls  2  00 

70  ft.  %-la.  bose 5  00 

2  wheelbarrows 5  50 

1  sledge    1  00 


BOARD  OF    WATBB   COHHISBIONEBS. 

'k  Mil  bolted  sleeves |12  OD 

kft^ln.  bolted  Bleevee IS  75 

•  S^B.  bcrited  sleeves 82 

•  SJb.  pliiiQ  slet^ves 3  90 

■»  Mn.  plain  sleeves 1  13 

1  S4n.  ^aln  sleeve 1  76 

S  8-tiL  bends  1  80 

S  l-In.  Flovera  gate  stems 5  23 

<  ^'In.  Hicb.  Brass  &  Iron  Wks  stems. .  10  60 

4  O-ln.  Mich.  Brass  &  Iron  Wks  stems. .  0  60 

4  4-iii,Miir,lo,-li  r.iU-  siotns 7  00 

1  Wn.  Muv(liii-ii  Kill.'  stem 3  00 

[i  B  Mn.  BtnfflnK  boxes,  M.  B 3  75 

4  S-ln.  Btofiliig  boxes,  U.  B 3  20 

fl  8-ln.  stuffing  boxes,  M.  B 6  00 

;!  i  4-liL  staffing  box,  Mnrdock 45 

5  ttow  b«rs 4  50 

1  nadtlne  for  raising  gate  boxes 8  00 

Saxes  2  00 

8  4-to.  caps  for  iron  pipe 1  30 

8  8-ln.  caps  for  Iron  pipe 1  80 

2  4-bL  Iron  pings 70 

3  gate  boxes 4  44 

1  Wn.  tee  1  75 

9  cbalDB 9  00 

I  5.gal.  gasoline  can 50 

X  2-cal.  gasoline  cane 20 


]    COCKB. 

1  fodtb  tapping  machine 88SO  00 

2  2x4  Smith  sleeve  and  valve 18  00 

1  8x4       "          "          "        "    10  00 

1  4x4       "          '■          '■        •'    13  00 

22x8       "          "          ■'         "    23  00 

18x6       "          "          •'        "    12  50 

.  1  4x6       "          "          "        "    16  00 

2  2x8 24  00 

,   1  8x8 14  00 

1  4X8       "          "          '•        "    18  00 

12x10     "          '    16  00 

:  1  8x10     "          ■'          "        "    18  00 

1  telO      "           •    22  00 

8  Hneller  tapping  machines 256  00 

1  ao-ln.  saddle I  00 

2  24-ln.        "      2  00 

2  M-ln.        "      3  00 

2  lIMn.        "      2  00 
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3    8-in.  sarlilie &3  00 

8  6-in.        "      3  00 

3    4-lti.        "      3  00 

3    3-rn.       '■      3  00 

5  7okeB  5  00 

.    3  pressure  wrenches 1  50 

3  tap  handles 50 

9  l-ln.  drills 27  00 

2  %-ln^  drills  5  00 

8  %-ln.  drills  18  00 

2  14-in.  drills  3  50 

425  l-ln.  service  cocks  229  50 

335  %-lu.  serrlce  cocks 103  S5 

5  oil  cans  1  00 

2  leathpr  Jackern 5  00 

2  pairs  rubber  luwrs 8  00 

1  Stilson  nreni^h  75 

5  monker  wrenches   3  75 

1  ..■irii?i-,v  wheel    2  00 

2  horse  blankets 5  00 

8  horse  blankets 21  00 

8  robes 24  00 

8  rubber  covers    Ifi  00 

8  nibber  aprons  for  buggies 12  00 

8  tape  lines  6  00 

8  pipe  gauges 24  00 

8  street  keys    12  00 

8  spades  0  00 

8  picks    4  00 

—       51.873 

METER  DEPAltTMENT. 

Meters  placed  and  in  use $91,571 

1  foot  lathe  $  90  00 

1  water   motor   50  00 

1  lathe  chuck  4  00 

1  drill  chuck  3  00 

TurninK  tools,  small  drills  and  tap. ...  4  20 

1  breast  drill  1  To 

1  lathe  clamp  1  12 

1  lathe  plug  for  drill  chuck 90 

1  set  stock  and  dies  %-  to  l-ln 

1  Bet  stock  and  dies  1^4-  to  2-in I  on  OO 

1  set  stock  and  dies  1-  to  2-ln.  ratchet  f 

1  2-in.  pipe  cutter 

1  ^i-in.  gas  tap 30 

1  ^4-in.  gas  tap 45 

1  2-ln.  gas  tap 2  50 

1  l-ln,  pipe  cutter 2  00 
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1  2-llL  pipe  cutter $4  00 

1  S^n.  pipe  cutter 12  00 

1  6-ln.  pipe  cotter IS  00 

10  cotter  wheelB 3  00 

1  14-In.  truno  wrench 3  00 

1  A-ln.  monker  wreocb 60 

1  12-liL  moiAey  wrench 1  00 

3  18-ln.  monkey  wrenches at  $2  50  S  00 

8  <^om])iiiut)'>n  wrenchL-s 24  00 

2  Crowfoot  wrcaclies 2  00 

2  sels  (.t  en  IkLug  tools 1  90 

1  calkinir  h.immpr 3  00 

8  pair  pipe  tongs at  $1  SO  4  SO 

2  pair  chain  tongs at  $6  00  12  00 

2  pipe  TlMS  12  00 

1  bench  vise  3  00 

1  liand  vise  . . ; TS 

1  -was-lier  cutter  TO 

8  "S"  wrenches  2  00 

1  hollow  pmacli    75 

2  14-ln,  flies         1  00 

2  WcHtcott   wreoolies    at  $1  25  2  "lO 

8  siiinll  gato  keys 3  00 

1  long  gate  key 1  50 

1  large  gate  key 4  00 

1  nail  poller  1  25 

1  seal  pao<A  and  lead  seals 4  00 

1  chain  tackle  10  00 

1  rope  tackle  3  00 

2  pair  hip  boots 8  00 

1  hand  oil  can 3S 

1  one-gal.  can 40 

1  two-gal.  can 60 

1  flre-gal.  can  TO 

2  ab^  box  angers 2  00 

1  stop  box  shovel 50 

4  croaa  cot  saws 6  00 

2  rip  saws  3  00 

4  hand  axes  2  00 

1  jack  plane 50 

1  wood  chisel  50 

1  extension  bit  and  cutter 1  70 

1  saw  set  73 

1  try  aqnare 50 

2  flre  pota at  $5  75  11  50 

8  flre  pots,  old 6  00 

4  amall  ladles 1  00 

4  B-Ia  ladles  2  00 
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5  bailing  dippers  $  3  75 

5  hand  pumps 15  00 

2  hand    lanterns    60 

1  testing  apparatus  30  00 

2  bicycles 50  00 

137  bushings   7  68 

107  reducers 6  45 

96  unions   15  41 

81  45°  elbows  11  89 

61  street  elbows    7  46 

72  elbows 7  26 

27  tees  2  38 

172  nipples 10  98 

72  couplings 3  70 

48  ft.  pipe   3  36 

217  meter  couplings 56  35 

26  solder  nipples   3  85 

18  check  valves   15  86 

9  stops 5  07 

140  lbs.  %-in.  lead  pipe at  5^c  7  37 

151  lbs.  %-in.  lead  pipe at  5^c  7  95 

60  lbs.  wiping  solder   at  12c  7  20 

16  lbs.  %  and  ^  solder at  14c  2  24 

13l^  lbs.  tin at  20c  2  70 

10  lbs.  hemp  packing at  12c  1  20 

17  lbs.  rubber  packing at  25c  4  25 

42  bolts  for  expansion  joints at  25c  10  50 

76  lbs.  2-in.  expansion  joints at  l^c  1  14 

99  lbs.  3-in.  expansion  joints at  l^c  1  48 

264  lbs.  4-in.  expansion  joints at  l^c  3  96 

42  lbs.  2-in.  sleeves at  l^^c  63 

66  lbs.  3-in.  sleeves at  l^c  99 

31  lbs.  4-ln.  sleeves at  l%c  47 

1  4-in.  gate   5  00 

1  dirt  pounder    1  00 

10  2-in.  mipples at  15c  1  50 

5  3-in.  nipples at  60c  3  00 

3  4-in.  nipples  at  80c  2  40 

2,389  lbs.  old  covers at  l^c  35  83 

2,110  lbs.  new  brick  well  covers at  l^/^c  31  65 

1,096  ft.  hemlock  lumber at  $11  00  12  05 

249  ft.  pine  lumber at  $20  00  4  98 

Meters  in  stock 1,575  00 


$2,360  3 
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IRON  PIPE  DDPABTUBNT. 

PIPE  IN  OROUKD. 

103  feet  45-liL  pipe f    1,69ft  60 

59.509  "  42  "  826,36634 

715  "  36  "  6.887  85 

49^13  "  30  "  322,26110 

UMl  "  24  "  4mfi3SS7 

481  ■•  20  "  l-TCl  80 

B7  "  IS  "  2rra40 

45,237  ■■  If!  "  140,163  78 

17,018  ■'  12  "  .' 32,67134 

137,«&i  "  10  "  ■  211.309  48 

278.490  '■      S  •*  318,653  16 

1,103.673  '■       0  "  788.236  63 

794.787  ■■      4  "  496,«787 

71,386  ■•       3  "  36,40962 

2^0  "      3  "  762  10 

$a 

2.646,126  total  reet 

STOCK  AT  RESERVOIR. 

Iron  pipe  ?  KS,947  2» 

SpecialB   6,067  80 

Gates  and  valves 1.646  41 

Gate  boKfifi   674  10 

Gate  well  covers  and  cylinders 281  63 

Lead  98302 

Packing  15  71 

OU  3  08 

Coal SO  25 

flemp  iron  1,836  81 

Tools 5,985  09 

TUe,  brick  and  cement 60-00 

Office  fixtures    93  75 

Covers  and  blankets  70  00 

Peed,  etc. 424  40 

HORSES    AND   WAGONS. 

1  borse.    ptineton,    cutter   and    bomess— 

Office   $       305  00 

1  horse,    vehielo   and  liarness— Pumping 

Works    130  00 

2  horses,  2  n-agcns  and  2  sets  ot  harness, 

2  sets  of  runners,  etc.— Meter 357  50 
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5  horses,  5  wagons,  1  carriage  and  5  sets 

of  harness— Repairing  Leaks $750  00 

2  horses,  2  wagons,  2  sets  of  harness- 
Service   Connections    400  00 

6  buggies,  2  carts  and  8  sets  of  harness- 

Service  Connections 720  00 

1  horse,  cart  and  harness— Hurlbut  Fund         150  00 
14  horses,   6  wagons,  G  trucks,   1  cart,  5 
buggies,  17  sets  of  harness,  1  sleigh,  1 

cutter,  2  pair  runners— Iron  Pipe 4,829  00 

$7,641  50 

Aggregate $5,186,167  88 


SUPPLEMENT. 


BOABD  OF  MANAGEMENT  OF  DETROIT  WATER  WORKS, 


Board  of  Tmstees  appointed  by  Common  Council,  Febru- 
aiy  24th,  1852;  organized  March  1st,  1852. 

Shnbael  Conant,  Chairman.        Edmund  A.  Brush. 
Heniy  Jiedyard.  Jas.  A.  Van  Dyke. 

Wm.  E.  Noyes. 

1853. 

On  the  16th  of  May,  1853,  the  Board  of  Water  Commis- 
Bionara  of  the  City  of  Detroit,  was  organized  under  an  act 
previously  approved  by  the  Common  Council  and  passed  by 
the  Legislature,  February  14th,  1853.  The  term  of  service 
was  determined  by  lot,  as  follows: 

James  A.  Van  Dyke for  3  years 

Edmund  A.  Brush for  4  years 

Hesnry  Ledyard for  5  years 

Shubael  Conant for  6  years 

William  E.  Noyes for  7  years 

Shubael  Conant  was  elected  President,  who,  finding  the 
duties  too  arduous,  resigned  July  30th,  and  Edmund  A. 
Brush  was  elected. 

1854. 

Edmund  A.  Brush,  President      William  R.  Noyes. 
Shubael  Conant.  James  A.  Van  Dyke. 

Henry  Ledyard. 
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1855. 

Edmund  A.  Brush,  President.       William  R.  Noyes. 

Henry  Ledyard.  James  A.  Van  Dyke,  died  May 

Shubael  Conant.  8th. 

A.  D.  Fraser,  appointed  to  fill  vacancy. 

18  5  6. 

Edmund  A.  Brush,  President.       Alexander    D.   Fraser,    re-ap- 
Shubael  Conant.  pointed  May  1st,  for  5  years. 

William  R.  Noyes.  Henry  Ledyard. 

1857. 

Edmund  A.  Brush,  President,       Henry  Ledyard. 
re-appointed  May  1st,  for  5       Alexander  D.  Fraser. 
years.  '  William  R.  Noyes. 

Shubael  Conant. 

185  8. 

Edmund  A.  Brush,  President.       Henry    Ledyard,  re-appointed 
Shubael  Conant.  May  1st,  for  5  years. 

Alexander  D.  Fraser.  William  R.  Noyes. 

1859. 

Edmund  A.  Brush,  President.       Julius    D.    Morton,  appointed 
Alexander  D.  Fraser.  for  5  years. 

William  R.  Noyes.  Henry    Ledyard,    vacated  by 

Shubael  Conant,  term  expired  removal  from  city,  and 

May  1st,  and  John    V.    Ruehle,    appointed 

May  1st  to  fill  vacancy. 

186  0. 

Edmund  A.  Brush,  President.       William  R.  Noyes,  re-appointed 
Alexander  D.  Fraser.  May  1st,  for  5  years. 

Julius  D.  Morton.  John  V.  Ruehle. 
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and  A.  Brush,  PrcHidf  nt. 
ttmder  D.  Fraser,  re-ap- 
tsted  May  1,  for  5  fi^am. 


Jno.  V.  Ruehle,  resigned  Sept. 

leth,  and 
Chauncey  Hnrlbut,  appointed 
to  fill  vacancy. 


B^  1862. 

dmund  A.  Bnish,  Presideut.  William  E.  Noyea. 
re-appoinied  May  Ist,  for  Julius  D.  Morton. 
5  years.  Chauncey  Hurlbnt 

Alexander  D.  Fraser. 


Edmund  A.  Brush.  President. 
Alexander  D.  Fraser. 
Williani  R.  Noyes. 

-Julius  D.  Morton. 


Chauncey  Hurlbut,  term  ex- 
pired May  1st,  and 

Stanley  G.  Wight,  appointed 
for  5  years. 


Edmund  A,  Bmah,  President. 
Alexander  D.  Fraser. 
William  R.  Noyea. 


Julius    D.    Morton,  term  ex- 
pired May  1st, 
Stanley  G.  Wight. 


Edmunrl  A.  Brush,  President. 

William  R.  Noyes,  resigned 
Jan,  10.  and  Jacob  B.  Far- 
rand,  appointed  to  fill  va- 
cancy ;  term  expired  May  1 : 
re-appointed  for  5  years. 

Alexander  D.  Fraser. 


6  5. 

Stanley  G.  Wight. 

Julias  D.  Morton,  re-appointed 

for  5  years   from   May   Ist, 

1864;  died    Feb.    14,    1865, 

and 
John  Owen,  appointed  to  fill 

vacancy. 
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186  6. 

Edmund  A.  Brush,  President.        Stanley  G.  Wight. 
Alexander  D.  Fraser,  re-ap-       Jacob  S.  Farrand. 
pointed  May  1,  for  5  years.        John  Owen. 

18  6  7. 

Edmund  A.  Brush,  President.  Jacob  S.  Farrand. 

re-appointed  May  1  for  5  John  Owen. 

years.  Stanley  G.  Wight. 
Alexander  D.  Fraser. 

186  8. 

*Edmund  A.  Brush,  President.  Jacob  S.  Farrand. 
Stanley   G.   Wight,   term   ex-       John  Owen. 

pired  May  1,  and  Caleb  Van  Husan. 

Chauncey  Hurlbut,  appointed 

for  5  years. 

•Edmund  A.  Brush  resigned  January  28,  and  Caleb  Van  Husan  ap- 
pointed to  fill  vacancy,  and  Alexander  D.  Fraser  elected  President. 

1869. 

Alex.   D.   Fraser,   President.        Jacob  S.  Farrand. 
John  Owen,  re-appointed  May       Caleb  Van  Husan. 
1,  for  5  years.  Chauncey  Hurlbut. 

187  0. 

Alex.  D.  Fraser,  President.  John  Owen. 

Jacob  S.  Farrand,  re-appoint-        Caleb  Van  Husan. 
ed  May  1,  for  5  years.  Chauncey  Hurlbut. 

1871. 

*Alex.  D.  Fraser,  President.  Caleb  Van  Husan. 

Jacob  S.  Farrand.  Chauncey  Hurlbut. 

John  Owen. 

•Term  expired  May  1,  and  Samuel  F.  Hodge  appointed  for  5  years. 
Jacob  S.  Farrand  elected  President. 
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187  2. 
1  8.  Fanand,  President.       'Caleb  Van  HaBan. 
Owen.  Samael  F.  Hodge. 

Chauncey  Hnrlbnt. 
Term  expired  May  Ist.  and  EIIJb  Smith  appointed  for  B  yean. 

1873. 
nauncej'  Hurlbut,  President.      Jacob  S.  Farrand. 
ohn  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

.  *Tami  eitilred  and  re- appointed.    Elected  Preaidmt  May,  ISIS. 


I 

iEaoni 


18  74. 
icey  Hurlljut,  Pro«idput.        Jacob  8.  Farrand. 
John  Owen.  Bamnel  F.  Hodge. 

Eiijii  Smith. 

»*Term  expired  and  re-appOlntCd. 
IS  75. 

Chatincej  Hurlbut,  Preaideiit.        'Jacob  8.  Farrand. 
John  Owen.  Samuel  F.  Hodge. 

^^K  Klija  Smith. 

^^^^^  'Term  expired  and  re-appolnted. 

^*^  18  76. 

CSiaancey  Hurlbut,  President.        Jacob  S.  Farrand, 
John  Owen.  *8amnel  F.  Hodga 

Elija  Smith. 

•Term  expired  and  re-appolnted, 

18  77. 
Chauncey  Hurlbut,  President.        Jacob  8.  Farrand. 
John  Owen.  8amuel  P.  Hodge. 

•Michael  Martz. 
'HUja   Sinlih'a   tet-m  expired   and    Michael   Martz    appointed  lo   flU 
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1878. 

•Chauncey  Hurlbut,  President.      Jacob  S.  Farrand. 
John  Owen.  Samuel  F.  Hodge. 

Michael  Martz. 

•Term  expired  and  re-appointed. 

1879. 

Chauncey  Hurlbut,  President.       Jacob  S.  FaiTand. 
Michael  Martz.  *James  Beatty. 

•John  Pridgeon. 

•John  Owen's  term  expired  and  John  Pridgeon  appointed  to  All 
vacancy.  Samuel  F.  Hodge  resigned  and  James  Beatty  appointed  to 
fill  vacancy. 

1880. 

Chauncey  Hurlbut,  President.        *  Jacob  S.  Farrand. 
Michael  Martz.  James  Beatty. 

John  Pridgeon. 

•Term  expired  and  re-appointed. 

1881. 

Chauncey  Hurlbut,  President.        Jacob  S.  Farrand. 
Michael  Martz.  *James  Beatty. 

John  Pridgeon. 

♦Term  expired  and  re-appointed. 

1882. 

Chauncey  Hurlbut,  President.       James  Beatty. 
•Michael  Martz.  John  Pridgeon. 

Jacob  S.  Farrand. 

•Term  expired  and  re-appointed. 

1883. 

*  Chauncey  Hurlbut,  President.       Jacob  S.  Farrand. 
Michael  Martz.  James  Beatty. 

John  Pridgeon. 

•Term  expired  and  re-appointed. 
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1884. 

nncey  Hurlbut,  President.       Jacob  S.  Fan*and. 
ihad  Martz.  James  Beatty. 

•John  Pridgeon. 

*Term  expired;  Marshall  H.  Godfrey  appointed. 

1885. 

*Jaeob  S.  Farrand,  President.        Michael  Martz. 
Ifarghall  H.  Godfrey.  'Edwin  F.  CJonley. 

*SamueI  G.  Caskey. 

Vames  Beatty  died  and  Edwin  F.  Conely  appointed  to  fill  vacancy. 
HHiaimcey  Hurlbut  died  and  Samuel   G.   Caskey  appointed  to  fill 
vaoaney. 

.  Vacob  8.  Farrand'8  term  expired  and  re-appointed. 

1886. 

Jacob  S.  Farrand,  President.  Michael  Martz. 

Marshall  H.  Godfrey.  *  John  Pridgeon. 

Samuel  G.  Caskey. 

^Bdwin  F.  Conely' B  term  expired  and  John  Pridgreon  appointed  to 
fill  yacancy. 

1887. 

Jacob  S.  Farrand,  President.         John  Pridgeon. 
Marshall  H.  Gtodfrey.  Samuel  G.  Caskey. 

•Joseph  Nagel. 

^Michael  Martz* s  term  expired  and  Joseph  Nagel  appointed   to  fill 
▼acancy. 

1888. 
Jacob  S.  Farrand,  President.  John  Pridgeon. 

Marshall  H.  Godfrey.  *Samuel  G.  Caskey. 

Joseph  Nagel. 

•Term  expired  and  re-appointed. 

188  9. 

Jacob  S.  Farrand,  President.  John  Pridgeon. 

Samuel  G.  Caskey.  Joseph  Nagel. 

•August  Goebel. 

^Marshall  H.  Godfrey  resigned  January  1,  1889.     August  Goebel  ap- 
I>Ointed  to  fill  vacancy.    Term  expired  May  1st,  and  re-appointed. 
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1890. 

John  Pridgeon,  President  August  Gtoebel. 

Joseph  Nagel.  *Henry  M.  Duffteld. 

Samuel  G.  Caskey. 

*Jacob  S.  Farrand'8  term  expired,  and  Col.  Duffield  was  appointed 
to  ifUl  vacancy  July  9th.  1890;  John  Pridgreon  resigned  as  President  of 
the  Board,  on  account  of  ill-health,  and  Henry  M.  Duffield  was  elected 
to  fill  vacancy. 

1891. 

Henry  M.  Duffield,  President.       *  John  Pridgeon. 
August  Gk)ebel.  Samuel  G.  Caskey. 

Joseph  L.  Hudson. 

*John  Pridgeon*  s  term  expired  May  1st,  and  Frank  B.  Kirby  was 
appointed  for  a  term  of  5  years. 

189  2. 

Samuel  G-.  Caskey,  President.       Henry  M.  Duffield. 
August  Qoebel.  Joseph  L.  Hudson. 

Frank  E.  Kirby. 

1893. 

August  Goebel,  President.  Samuel  G-.  Caskey. 

.  Frank  E.  Kirby.  Henry  M.  Duffield. 

Joseph  L.  Hudson. 

1894. 

Henry  M.  Duffield,  President.       Frank  E.  Kirby. 
Albert  L.  Stephens.  DeWitt  H.  Moreland. 

Edward  W.  Pendleton. 

1895. 

Frank  E.  Kirby,  President.  Albert  L.  Stephens. 

DeWitt  H.  Moreland.  Edward  W.  Pendleton. 

Darius  D.  Thorp. 


CHANGES  IN  STREET  NAMES  1S96. 


WHCRC  RUN   PROM   AND  LOCATED   BY  WARD  AND  PRCCINCT. 


The  following  appended  lists  give  the  names  of  streets 
newly  opened,  and  also  changes  in  names  of  streets  up  to 
Jannarj  Ist,  1896 : 


VORMBB  NAMS. 


Bancroft  aye. . . . 

Barker  ave 

Barry  at 

Beala  aTe. 

Beaman  at 

Belvldere  aye... 

Btngiiam  at 

Blair  at. 

Bradlesr  at 

Brock  at. 

Bmoe  at 

Buhl  at 

Borlingame  ave. 

Cadillac  are 

Oalumet  aye 

Canton  ave 

Cariton  at 

Carver  at 

Chapin  at 

CSay  ave 

Conger  at 

Cook  at 

Ckme  aTe 

Onrj  at 

Crawford  Boul'd. 

Oraaaivell  at 

BaQaaat 

Deming  at 

Billon  aTe 

Booglaaat 

Duncan  at 

Dorand  at 

Btdred  at 

Kmmona  at 

Krdcine  at 

Vamsworth  ave. 

MrtMnka  at 


Williama  ave.  and  Joy  road 

Ferr  V  ave 

WilliaaTe 

Tborburn  at 

Sherman  at 

Ck>mpaDy  and  Bolde  aves. 

Foreat  ave 

Palmer  ave 

Mullett  at 

Lincoln  ave. 

Cluuuplain  at 

Canfleid  ave 

Bnelewood  ave  

Cadillac  boulevard 

Brigham  at 

Godfrey  ave -j 

Foreat  ave 

Commonwealth  ave 

Hendrie  and  Medbury 

Pallister  ave 

Piquette  ave 

Poplar  St    

Laclede  ave 

Clinton  ave 

Hamilton  ave 

Kirby  ave 

Morton  at 

Gilbert  at 

Lincoln  ave 

Warren  ave 

Milwaukee  ave 

Maple  at \ 

Chandler  at 

Julia  H.  at 

Calhoun  at 

Famsworth  at < 

Lafayette  place 


BUN8  FBOM 


W.  from  Woodward 
E.  from  McClellan. 
B.  from  McClellan. 
S.  from  Mack. 
W.  from  Crane. 
N.  from  Jefferaon. 
E.  from  Cadillac. 
E.  from  McClellan. 
W.  from  Crane. 
N.  from  Lothrop. 
W.  from  Crane. 
£.  from  Uolcomb. 
W.  from  Woodward 
N.  from  Jefferaon. 
W  from  Third. 
N.  from  Centerline 

road. 
E.  from  McClellan. 
N.  from  Lothrop. 
E.  from  Fischer  ave 
E.  from  Woodward 
E.  from  Baldwin. 
E.  from  Welch  ave. 
N.  from  Mack  ave. 
W.  fromCrane  ave. 
N.  from  Bancroft. 
£.  from  McClellan. 
E.  from  Riopelle. 
E.  from  Scotten. 
N.  from  Holden. 
B.  from  McClellan. 
K  from  Helen. 
E.  and  W.  from  Van 

Dyke. 
W.  from  Junction. 
E.  from  McClellan. 
W.  from  Qratiot. 
Bet.  Woodward  and 

Mt.  Elliott. 
E.  from  Scotten. 


LOCATED  IN 

Ward. 

Precinct. 

2-4 

9-8 

16 

6 

16 

5 

16 

8 

16 

4 

16 

4-6 

16 

6 

16 

6 

16 

4 

6 

8 

16 

4 

16 

6 

2-4 

9-8 

15 

46 

4-6-8 

6-6-7 

[    15 

6 

15 

6 

8 

8 

16 

6 

1-8-67-9 

8-8-7-6-6 

Ih 

6 

16 

6 

5 

6 

16 

4 

4-6 

8-9 

16 

6 

7 

6 

14 

8 

8 

8 

16 

6 

16 

6 

16 

4-3 

2 

16 

6 

1-11 

6-4 

[  1-13 
16 

7-6 

2 
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Ward.    Prednct- 


B'elob  Bt 
FlDley  Bt 


Foster  at. . . . 
Frederick  ■ 
Olllet  St.... 


UnwEer  Bt 

Orates  at 

Oreele;  st 

Greenwood  »ve 


.;  J«nyne  and  Rli 
.   Ou-OBld  BTe... 


.    E.  from  McOlellan. 
.    W.fromJaB.C'mpau 


Homer  st 

BooKbton  st- 

Hrdeit 

KallosKst 

KlrbfM. 

KlwWlst  .... 
LftOedeATS.... 

Lafnetls  »»! 

Lafertyst 

l^znbart  St.. .. 

Leacb  it 

Lornoult  st-... 
Lincoln  are.... 

Hack  ate 

HaratOD  Bve... 

Hatbews  st 

HaxweUave... 


PfaaliwBt 

Philadslphia  a 
Pollard  >t 


UsaliDgaat 

ElmOrove  '^n. '.'.'.. '.'.'. 

Rlopelle  St...! '.'.'.'. 

Crawford  Bt 

CleveJaDd  ave 

Blgelun  and  Audrus. . . 

Crawford  « ■)    ' 

CeDterllDerd&ButtlerBV'  ' 

Harrison  ava 

BouleTATd. 

Acklerara 


. ,  E.  from  Cadillac 


.    E.  from  Holcomb. 


Famsvorth  st 
BiopdIeBt.... 
Parlier  ave  . . . 
Tnnnbly  aye  . 


i>osbJui  M... 
Famawor"-  -' 

Orleam  i 
Bellair  «i 
Lincoln  I 
Hacomb 

SBvanlbL 

Tromblj  ave I  E.  from 


.   N.  from  PallUlor. 

W,  from  Conoord. 

E.  from  Baldwin. 

W.  from  MuKlnstry. 

Howard  to  U.C.K.K. 
.    E.  from  Concord. 
.    W.  from  Crane. 

E.  from  HcClellon. 

«,  from  BoUm 

E.  from  Helen. 


and  Fort  (. 


Harper  Bi 

HoeUern 

HortoD  ate. . . 
Canfleld  ate. . 
Prospect  are. 


id  Fourth  aiet. . . . 


i;.  from  HcClellaa. 

£,  from  Van  Dyke. 
,  .«.  from  PiquetlB. 
.    E.  fromltmselL 

B.  from  Baldwin. 

E.  from  Van  Dyke. 


.    N.  from  Mack. 

.    W,  from  Woodward 
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FORMXK  NAME. 


Trombull  ave 

Superior  it 

Superior  st -< 

Gladstone  It 

Alexandrine  and  De  Vo- ) 

gaelaer f 

Bmnend  ave 

Laierty  st 

Parker  st \ 

Sargent  st 

Plymouth  road 

wukinsaye 

Beutter  st 

Frederick 

Bndioottave 

Hancock  ave 

Harper 


RUNS  FROM 


N.  from  Holden. 
E.  from  Van  Dyke. 
E.  and  W.  from  Ck>n- 

cord. 
E.  from  Vinewood. 

E.  from  Van  Dyke. 

W.  from  Woodward 
S.  from  Howard. 
E.  and  W.  from  Van 

Dyke. 
E.  from  Baldwin. 
W.  from  Sith. 
W.  from  Woodward 
E.  from  Russell. 
E.  from  Baldwin. 
E.  from  Lincoln. 
E  from  Van  Drke. 
E.  from  Cadillac. 


LOOATBD  m 


Ward.    Precinct. 


8 
16 

14 
16 

8 

ho 

15 

18-14 

4 

7 

15 
6 

15 

15 


8 
5 


5 

6 

9-8 
1 

8-4 

6 
6-5 
8 
6 
6 
8 
5 
5 


STREETS  NEWLY  OPENED. 


LOCATED  BY  WARDS  AND  PRECrNCTS,  JANUARY  1896. 


Adel St.— N.  from  Harper. ...   

Adele  St.— St.  Aubin  to  Chene   

AmsteFdam  St.— Cass  to  Third 

Annetta  Ave  — N.  from  Caniff  to  N.  City  Line 

Antoinette  St.— Woodward  to  Third 

Beach  Place— from  the  River  to  Edgemere  Boulevard 

Beck  St.— from  Parkman  to  N.  of  Seward 

Beneteau  St.— N.  from  Jefferson  B.  of  City  Limits 

Berlin  St.— from  Elmwood  to  Boulevard 

Bohemian  Ave.— Cass  to  Third 

Brock  Place— S.  from  Pallister 

Brown  Place— W.  from  Twenty-Sixth 

Burrell  Place— E.  from  Maybury  Ave 

Cameron  Ave.— N.  from  Holbrook  tc»  City  Line 

Campau  St.— Dix  to  Toledo 

Canfleld  Ave.- Lincoln  to  Grand  River 

Canton  Ave  — N.  from  Harper   

'  Carter  Place— E.  from  Twelfth 

Carrie  St  — N.  from  Harper 

Chippewa  Ave.— Gratiot  to  Harper 

Church  St.— E.  and  W.  of  Eleventh 

Colburn  Ave.— Cass  to  Third 

Concord  Ave.— N.  from  Harper 

Dexter  St  — N.  from  N.  Boulevard 

Duncan  St.— Morton  to  Newland 

Dyar  Ave  — N.  from  Holbrook 

Eastern  Place— W.  from  Twenty-Sixth 

Edgemere  Boulevard— E.  and  W.  from  Beach  Place 

Elm  St.  -between  Twelfth  and  Thirteenth 

Ferry  Ave.— Woodward  to  Third 

Finley  Ave  — W.  from  Jos.  Campau 

Fordyce  Ave.— N.  from  Marston  Ave 

Foster  St.— N.  from  Harper 

Frank  St.— Sixth  to  Seventh 

G.  A.  R.  St.— Welch  to  Hammond 

Greenfield  Ave.— S.  from  Pallister 

Greusel  St.— Otis  to  Michigan  Ave 

Gilbert  Place— Twelfth  to  Hamilton  Boulevard 

Gkx>dwin  St.— N.  from  Holbrook  to  City  Line 

Hazel  St.— between  Harrison  and  Grand  River 

Helen  Ave.— Macomb  to  Mack 

Holden  Ave.— Cass  to  Third 

Iroquois  St.— N.  from  Jefferson 

Island  View  Boulevard— S.  from  Jefferson 

Ironside  St.— Welch  to  Hammond 

J.  P.  Ave.— Clark  to  Scotten. 

Knox  St.— from  Holbrook  to  Gilette 

Lambert  St.— Morton  to  Newland 

Lamson  Place— S.  from  Pallister 

Lee  Place— E.  from  Twelfth 

Le  May  St.— N.  from  Jefferson  E.  of  City  Limits / , 

Lyman  St.— W.  from  Chene 


WARD. 


9-11 

9-11 

2-4 

8 

2-4 

16 

4 


13-15 

2-4 

6 

14 

12 

6 

14 

8 

16 

8-6 

16 

16 

8 

2-4 

15 

12 

15 

7 

14 

15 

8 

2-4 

9-11 

9-11 

15 

a 

16 

6 

16 

8-6 

8-5 

8 

15 

2-4 

16 

IS 

16 

14 

7 

15 

6 

8 


9-11 


PRBCINOT. 


7 
7 
8 
8 
8 
1 
8 


8-4 
8 
8 
5 
6 
7 
2 
7 
6 
8 
6 
6 
2 
8 
6 
6 
6 
6 
5 
4 

4-5 
7 
7 
7 
6 
6 
5 
8 
4 
8 

8-7 
6 
2 
8 
4 
1 
5 
1 
6 
5 
8 
8 
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PIPEAGE  OF  THE  CITY  OF  DETROIT, 

JANUARY,    1896. 

AliPHABETBD  BY  STREETS,  SHOWING  THE  SIZE  OP  IRON 

PIPE  IN  USE. 


A  St.,  e.  from  Scotten  78  ft 4 

"  Hubbard  to  Vlnewood 4 

Aberle  ave.,  e.  from  Russell  349  ft 4 

Abbott  St.,  Tenth  to  Cass  24 

"              w.  from  Third  20  ft 6 

"              alley  s.  of,  crossing:  Sixth 6 

"              alley  s.  of,  196  ft.  e.  of  e.  of  Twelfth  to  Cass 4 

Adair  St.,  the  river  to  10  ft.  n.  of  s.  of  Jefferson 6 

**             10  ft.  n.  of  s.  to  29  ft.  n.  of  s.  of  Jefferson 4 

Adams  ave.,  John  R.   to  Randolph 6 

Witherell   to  Hastings 4 

"               alley  s.  of  Cass  to  240  ft.  e.  of  Clifford 4 

"               alley  s.  of,  John  R.  to  Randolph 4 

Adelaide  St.,  90  ft.  e.  of  w.  of  Woodward  to  22  ft.  e.  of  w.  of  Brush...  8 

"                22  ft.  e.  of  w.  of  Brush  to  24  ft.  e.  of  w.  of  Beaubien 10 

"                24  ft.  e.  of  w.  of  Beaubien  to  Orleans 4 

"                Orleans  to  11  ft.  e.  of  e.  of  same 18 

"                11  ft.  e.  of  e.  of  Orleans  to  Gratiot 10 

"                crossing:  Gratiot    8 

Adele  St.,  23  ft.  w.  of  e.  of  Chene  to  8  ft.  w.  of  w 6 

Agnes  ave.,  B.  Boulevard  to  Field 4 

"                Baldwin   to  Seyburn 6 

"               21  ft.  w.  of  e.  of  Seminole  to  20  ft.  w.  of  e.  of  Iroquois....  8 

Albert  st.,  Hammond  to  Wesson 6 

Alexandrine  ave.,  Grand  River  ave.   main,   to  alley  w.   of  Common- 
wealth    6 

alley  w.  of  Commonwealth  to  alley  w.  of  Trumbull  4 

alley  w.  of  Trumbull  to  Seventh 6 

Seventh   to   Sixth 4 

Greenwood  to  150  ft.  w.  of  Fourth 4 

150  ft.  w.  of  Fourth  to  Fourth 3 

Third   to  Cass , 4 

Cass    to   Woodward 6 

Woodward  to  John  R 4 

John  R.  to  143  ft.  w.  of  w.  of  Brush  (center  of  st.)  6 

143  ft.  w.  of,  to  Brush  (center  of  street) 4 

143  ft.  w.  of,  to  34  ft.  e.  of  e.  of  Brush  (south  lawn)  6 

34  ft.  e.  of  e.  of  Brush  to  Beaubien 4 

Beaubien  to  15  ft.  w.  of  w.  of  St.  Antoine 3 
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LOCATION.  ™d« 

INCHES. 

Alexandrine  ave.,  15  ft.  w.  of  w.  of  St.  Antoine  to  20  ft.  w.  of  e.  of 

same    4 

"                           20  ft.  w.  of  e.  of  St.  Antoine  to  Russell 6 

Russell  to  alley  w.  of  Dubois 4 

alley  w.  of  Dubois  to  Chene,  w.  line 3 

w.  line  of  Chene  to  w.  line  of  Grandy 4 

crossing:  Grandy   3 

McDougrall  to  alley  e.  of 6 

alley  e.  of  McDougall  to  367  ft.  e.  of  e.  of  Moran....  4 

Alfred  st.,  from  80  ft.  e.  of  w.  of  Woodward  16  ft.  w.  of  e.  of  John  R. .  8 

from  16  ft.  w.  of  e.  of  John  R.  to  e.  line  of  Brush 6 

from  e.  line  of  Brush  to  Russell 4 


•< 


a 
** 

**             Russell  to  Orleans   3 

**             Orleans  to  Dubois 4 

Alger  ave.,  16  in.  main  to  e.  line  of  Woodward 6 

"             e.  from  Woodward  514  ft 4 

"             from  514  ft.  e.  of  Woodward  to  108  ft.  e.  of  e.  of  John  R 6 

••             Russell  to  443  ft.  e.  of  Greeley 6 

Amherst  St.,  23  ft.  e.  of  w.  of  Cavalry  to  314  ft.  w.  of  Junction.... 6 

"                314  ft.  w.  of  w,  to  Junction 4 

Amsterdam  St.,  44  ft.  w.  of  e.  of  Second  to  44  ft.  w.  of  w.  of  Cass 6 

"                      44  ft.  w.  of  w,  to  e.  line  of  Cass 4 

"                      e.  line  of  Cass  to  w.  line  of  Woodward 6 

"                      crossing  Woodward,  west  side 4 

Annexation  st..  Junction  to  540  ft.  e.  of  e.  of  same 4 

Anthon  st.,  260  ft.  w.  of  Campbell  to  360  ft.  w.  of  Junction € 

"                360  ft.  w.  of  w.  to  30  ft.  w.  of  e.  of  Junction 4 

Antietam  St.,  Rivard  to  22  ft.  w.  of  w.  of  McDougall 4 

"                 crossing  Jos.   Campau 6 

Antoinette  st.,  crossing  Eighteenth,   east  side 4 

"                     e.  line  of  Eighteenth  to  28  ft.  e.  of  w.  of  Stanton 6 

•'                     Fifteenth  to  223  ft.  w.  of  Fourteenth 6 

•*                    223  ft.  w.  of,  to  Fourteenth 4 

Fourteenth  138  ft.  w.  of  Wabash 6 

"                    138  ft.  w.  of,  to  Wabash 4 

193  ft.  w.  of,  to  Twelfth 4 

"                    43  ft.  w.  of  e.  to  e.  line  of  Second ,..  4 

"                    e.  line  of  Second  to  Cass 6 

Arlington  pi.,   Cass  to  Woodward 4 

Arndt  St.,  Gratiot  to  6  ft.  w.  of  w.  of  Elmwood 6 

6  ft.  w.  of  w.  of  Elmwood  to  Mt.  Elliott 4 

Artillery  ave.,  n.  from  River  st.  to  Battery 6 

'*                    crossing  Fort > 6 

"                    78  ft.  s.  of  s.  to  n.  line  of  Lafayette 6 

"                     477  ft.  s.  of  s.  of  main  in  Dix 8 

Ash  St.,  Vinewood  to  Twenty-seventh 4 

"        Twenty-fourth  to  e.  line  of  Tillman 4 

"        Maybury  to  250  ft.  e.  of  e 4 

•*        250  ft.  e.  of  e.  of  Maybury  to  SulliVan 8 

Sullivan  to  Humboldt  4 

'•        Humboldt  to  166  ft.  e.  of  e.  of  same 8 

166  ft.  e.  of  e.  of  Humboldt  to  e.  line  of  Eighteenth 4 

"        e.  line  of  Eighteenth  st.  to  Seventeenth,  w.  line 8 

w.  line  of  Seventeenth  to  e.  line  of  Sixteenth 4 

crossing   Fifteenth   4 

148  ft.  w.  of  w.  to  Wabash 4 

alley  e.  of  Wabash  to  Twelfth 6 


(I 
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I  St., -Twelfth  to  Harrison 4 

"        National  to  alley  w.  of  Trumbull 6 

"        alley  e.  of  Trumbull  to  Grand  Riyer 4 

dnson  ave.,  16  in.  main  to  21  ft.  w.  of  Woodward 6 

irater  St.,  Shelby  to  8  ft.  w.  of  w.  of  Brush 6 

"               8  ft.  w.  of  w.  of  Brush  to  149  ft.  e.  of  e.  of  Rivard 4 

"               148  ft.  e.  of  Rivard  to  83  ft.  w.  of  e.  of  McDougall 6 

"         •      alley  s.  of,  alley  w.  of  Bates  to  Randolph 4 

▲udraln  st.  (in  line  of),  Clippert  to  Michigan  Brass  &  Iron  Works, 

1,808  ft.  (outside  of  city  limits)  4 

Anrtila  St.,  w.  line  of  Thirteenth  to  Twelfth 4 

Avery  ave.,  21  ft.  n.  of  s.  of  Willis  to  345  ft.  n.  of  Kirby 6 

"              s.  from  PiQuette  104  ft 6 

"              alley  w.  of,  Alexandrine  to  alley  s.  of  Willis 4 

"              alley  w.  of,  Lysander  to  Liombard  terrace 6 

B  St.,  SIS  ft.  w.  of,  to  Vinewood 4 

Bagv  St.,  Fifteenth  to  Woodward  24 

"          crossing  Qreenwood  on  e.  side 4 

"          e.  line  of  Qreenwood  to  Fifth  3 

Bailey  ave..  Grand  River  to  Park 8 

"                alley  e.  of,  Cass  to  alley  s.  of  Park 4 

Baker  St.,  Scotten  to  Hubbard 4 

"            crossing  e.  side  of  Vinewood 6 

"           Vinewood  to  Twenty-fifth 4 

"           crossing  Twenty-fifth,  e.  side 6 

"           Twenty-fifth   to   Twenty-fourth 4 

"           Twenty-fourth   to  Seventh 8 

Eighth  to  Seventh 4 

"           alley  s.  of.  Fourteenth  to  Wabash 4 

"            alley  s.  of.  Tenth  to  Eighth 8 

"            alley  s.  of,  Eighth  to  alley  w.  of  Fourth 4 

Baldwin  ave.,  Jefterson  to  Waterloo 6 

from  Mack  s.  267  ft 6 

"                  Mack  to  Gratiot 10 

"                  Gratiot  to  Harper 8 

Baltimore  ave.,  w.  from  Sullivan  297  ft 4 

"                     from  Lincoln  to  w.  line  of  Greenwood 6 

"                     Greenwood  to  Woodward 4 

"                     Woodward  to  w.  line  of  Brush 3 

"                      crossing  Brush  w.  side  41  ft 6 

"                     alley  s.  of,  Qreenwood  to  Forsyth 6 

Bancroft  ave.,  16  in.  main,  to  w.  line  of  Woodward 6 

Bates  St.,  Atwater  to  Farmer 6 

"           from  Congress  to  Champlain 30 

"           alley  e.  of,  n.  line  of  Atwater  to  alley  s.  of  Woodbridge....  3 

Battery  st..  Artillery  to  Dragoon 6 

Beacon  st.,  crossing  Brush,  e.  side 6 

"              Brush  to  211  ft.  e.  of  St.  Antoine 4 

Beals  ave.,  s.  from  Mack  1,628  ft 6 

Beaman  st..  Crane  to  alley  w.  of 4 

Beaubien  St.,  from  Atwater  to  Champlain,  s.  line 6 

"                 s.  line  Champlain  to  4  ft.  s.  of  n.  of  alley  n.  of 8 

•"   •              alley  n.  of  Champlain  to  Clinton 6 

"                 Clinton  to  8.  line  of  Gratiot 4 

"                  crossing  Gratiot,    s.    side 6 

"                  Gratiot  to  14  ft.  s.  of  n.  line  Madison 8 

"                  Madison  to  23  ft.  s.  of  n.  line  of  Elizabeth 4 
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Beaubien   st.  31  ft.  s.  of  n.  line  of  Elizabeth  to  28  ft.  n.  of  8.  line  of 

Columbia  13 

"  28  ft.  n.  of  8.  of  Columbia  to  16  ft.  n.  of  s.  of  Adelaide...  10 

*'  crossing:   Adelaide,   n.   side 6 

*•  n.  line  Adelaide  to  Watson 4 

"  Watson  to  Harper 10 

"  Harper  to  s.  line  of  Boulevard 6 

•'  crossing:  Boulevard,   s.   side : 10 

*•  47  ft.  s.  of  n.  of  Boulevard  to  Custer 

Beaufait  ave.,  n.  from  Jefferson  685  ft 

**  585  ft.  n.  of  Jefferson  to  225  ft.  s.  of  Champlain 

"  225  ft.  s.  of  Champlain  to  263  ft.  n.  of  Kercheval 

"  s.  line  of  Mack  to  190  ft.  n.  of  n.  of  Forest 

"  crossingr  N.  Boulevard   

Beaver  st.,  Vlnewood  to  Twenty-seventh 

Beech  st.,  Seventh  to  First 

Bellevue  ave.,  Jefferson  to  281  ft.  n.  of  n.  of  Stuart 

"  crossing  Gratiot   

"  Gratiot  to  25  ft.  s.  of  s.  of  Frederick 

"  25  ft.  s.  of  s.  of  Frederick  100  ft.  n.  of  n.  of  same 

"  crossing:  N.   Boulevard 8 

Belmont  ave.,  16-in.  main  to  e.  line  Woodward 6 

"  99  ft.  w.  of  w.  of  to  Oakland 6 

Belvidere  ave.,  crossing  Jefferson,  n.  side 10 

"  n.  from  Jefferson  to  285  ft.  n.  of  n.  line 6 

"  30  ft.  s.  of  n.  of  St.  Paul  to  535  ft.  n.  of  Lorman 6 

"  crossing  s.  side  of  Mack  to  177  ft.  s.  of  same 6 

Benton  st..  Brush  to  8  ft.  w.  of  e.  line  of  Beaubien 8 

**  from  Beaubien  to  Russell '. 4 

Berlin  St.,  Gratiot  to  Jos.  Campau  ave 8 

*•  crossing  Jos.  Campau  ave 

"  Jos.  Campau  to  alley  w.  of  McDougall 

'*  alley  e.  of  McDougall  to  Elmwood 

**  crossing   Elmwood    

Ellery  to  Mt.  Elliott  

Bethune  ave.,  Hamilton  Boulevard  to  Woodward 

Biddle  St.,  Vinewood  to  Twenty-seventh 

Blaine  ave.,  16-in.  main  to  w.  line  Woodward 

'*  w.  from  Woodward  1,616  ft 

Boone  st.,  B.  Boulevard  81  ft.  e.  of  e.  of  same 

**  314  ft.  w.  of  Collins  to  w.  line  of  same 

•'  11  ft.  e.  of  e.  of  Collins  to  284  ft.  w.  of  w.  of  Moran 6 

284  ft.  w.  of,  to  Moran 4 

Boulevard,  between  Fort  and  Myrtle,  see  W.  Boulevard. 

••  *•  Twenty-seventh  and  Hubbard,  see  Myrtle  Boulev*d. 

•*  *•  Myrtle  and  N.  Boulevard,  see  Hubbard  Boulevard. 

"  **  Hubbard  Boulevard  and  McDougall,  see  N.  Boule- 

vard. 

"  "  N.  Boulevard  and  Hendrie,  see  McDougall  Boulev'd. 

"  "  McDougall  and  Frontenac,  see  Hendrie  Boulevard 

"  "  Hendrie  and  Jefferson,  see  Frontenac  Boulevard. 

Bowen  ave.,  Jefferson  to  50  ft.  s.  of  Chapoton 6 

Bradley  st.,  w.  from  Crane  211  ft 4 

Brady  st.,  Woodward  to  3  ft.  w.  of  w.  of  Brush 6 

•'  3  ft.  w.  of  w.  to  18  ft.  w.  of  e.  of  Beaubien 8 

•*  Beaubien  to  Russell  4 
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ilnard  St.,  Trumbull  to  e.  line  of  Seventh 6 

"                 e.  line  of  Seventh  to  Sixth 4 

"                 Greenwood  to  alley  w.  of  Fourth 8 

"                 alley  w.  of,  to  16  ft.  w.  of  e.  of  Fourth 4 

••                16  ft.  w.  of  e.  of  Fourth  to  17  ft.  e.  of  w.  of  Third 6 

"                 Third  to  Cass 4 

andon  pi.,  114  ft.  w.  of  w.  of  to  Moran 6 

andon  ave.  (west),  Campbell  to  Junction 6 

"                      ••       Junction  to  Hubbard 4 

atshaw  st.,  15  ft.  w.  of  e.  of  Fourth  to  28  ft.  e.  of  w.  of  Third 10 

^eokenridsTo  st.,  w.  from  Humboldt  74  ft 4 

"                         Humboldt    to   Eighteenth 6 

'*                        Eighteenth  to  148  ft.  w.  of  Sixteenth 4 

"                        148  ft.  w.  of  Sixteenth  to  Sixteenth 6 

"                        Fifteenth  to  140  ft.  w.  of  Fourteenth 6 

"                        140  ft.  w.  of,  to  Fourteenth 4 

Bravoort  pi..  Twenty-second  to  alley  e.  of. 6 

"                 Nineteenth  to  alley  w.  of  Eighteenth 4 

Brewster  st.,  crossing  e.  side  of  Brush 6 

"                 e.  line  of  Brush  to  Russell 4 

"                  Riopelle  to   Gratiot 4 

Brinket  St.,  Crane  to  Hibbard 6 

Bristol  pi.,  Twenty-second  to  Twenty-first 4 

Brown  pi.,  25  ft.  w.  of  e.  of  Twenty-sixth,  e.  146  ft 6 

Bruce  St.,  2  ft.  w.  of  alley  w.  of,  to  Crane 4 

Brush  St.,  Atwater  to  Jefferson 6 

"           crossing  Jefferson  8 

"           Jefferson  to  Congress 4 

"            Congress  to  Gratiot 8 

"            Gratiot  to  28  ft.  n.  of  s.  of  Madison... 4 

"            Madison  to  10  ft.  s.  of  n.  of  Elizabeth 8 

'*           Elizabeth  to  s.  line  of  Adelaide 4 

"            crossing  s.  side  of  Adelaide 6 

••            15  ft.  n.  of  s.  of  Adelaide  to  21  ft.  s.  of  n.  of  Edmund 10 

"            Edmund  to   Watson 24 

"           Watson  to  Benton 6 

"            15  ft.  n.  of  s.  of  Benton  to  28  ft.  s.  of  n.  of  Rowena 8 

"            Brady  to  3  ft.  n.  of  s.  of  Alexandrine 8 

"            3  ft.  n.  of  s.  of  Alexandrine  to  230  ft.  n.  of  Milwaukee 6 

"            290  ft.  n.  of  Milwaukee  to  24-in.  main  in  N.  Boulevard 8 

"            crossing  j^almer,  both  sides 4 

"            Horton  to  Hamlin 4 

"            crossing   Chandler   6 

Bryant  st.,  e.  from  Wabash  125  ft 6 

•     *•              125  ft.  e.  of  Wabash  to  Twelfth 4 

Buchanan  st.,  Livernois  to  Vinewood 16 

"                   Vinewood  to  Grand  River 30 

"                    Twenty-eighth    to    Scotten 4 

Twenty-fourth   to    Twenty-third 4 

Williams  to  e.  line  of  Maybury 4 

e.  line  of  Maybury  to  75  ft.  e.of  Sullivan 3 

"                    387  ft.  w.  of  Humboldt  to  Eighteenth 4 

"                   169  ft.  w.  of,  to  Seventeenth    4 

Fifteenth   to  Wabash 4 

alley  s.  of,  Joe  to  Howell 6 

Bums  ave.,  Jefferson  from  42-in.  main  n.  435  ft 10 

42-in.  main  in  Champlain  to  n.  line  of  St.  Paul 12 
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Dequindre  St.,  Woodbridgre  to  Jefferson 6 

••  w.  side  Jay  to  Waterloo 

"  e.  side  Waterloo  to  Gratiot 

s.  from  Adelaide  206  ft 

••  Alfred   to   Pierce 

Canfleld  to  Willis 

«•  alley  e.  of,  s.  from  Ferry  266  ft 

Detloff  court,  crossing  Hancock,   n.   side 

"                   Hancock  to  270  ft.  n.  of  n.  of  same 3 

Devereaux  St.,  Thirty-first  to  Thirtieth.. 6 

Dillon  ave.,  n.  from  Holden  687  ft 6 

Division  St.,  crossing  Brush,  e.  side 6 

e.  line  of  Brush  to  St.  Aubin 4 

Dix  ave.,  Artillery  to  Twenty-fourth 10 

(n.  side),  crossing  W.  Boulevard  130  ft 6 

"          crossing  Twenty-third  6 

Dragoon  ave.,  n.  from  River  st.  563  ft 6 

"                   Hussar  to  n.  line  of  Dix 6 

Driggs  ave.,  Campbell  crossing  w.  side 6 

"                Campbell  to  Junction 4 

Dry  Dock  St.,  Swain  to  Lady's  lane 4 

Dubois  St.,  Atwater   to  Clinton 6 

Clinton  to  Hunt  8 

"             Hunt  to  n.  line  of  Leland 6 

"             n.  line  of  Leland  to  s.  line  of  Canfleld 3 

"             Canfleld,  crossing  s.  side  40  ft 6 

•'             40  ft.  n.  of  s.  of  Canfleld  to  25  ft.  n.  of  s.  of  Farnsworth....  16 
"             Farnsworth,   crossing   n.  side  from  16-in.   main   to  n.  line 

48  ft 8 

"             n.  line  of  Farnsworth  to  188  ft.  n.  of  Frederick 4 

188  ft.  n.  of  Frederick  to  Ferry 6 

"             Ferry  to  Hendrie   4 

••             Hendrie  to  100  ft.  s.  of  Medbury 6 

100  ft.  s.  of,  Medbury  to  20  ft,  s.  of  Harper 4 

"             20  ft.  8.  of  Harper  to  22  ft.  n.  of  s.  of  Trombley 8 

••             crossing  N.  Boulevard    8 

Dufileld  St.,  Cass  to  Woodward  4 

Dumontier  St.,  e.  from  Crane  297  ft 4 

297  ft.  e.  of  to  336  ft.  e.  of  Crane. 6 

Dunn  St.,  Wesson  to  Campbell 8 

Durand  st.,  29  ft.  w.  of  e.  of  Van  Dyke  to  372  ft.  w.  of  w.  of  same 6 

E  St.,  Hubbard  to  Vinewood 4 

"     crossing  W.  Boulevard  from  5  ft.  e.  of  w.  to  2  ft.  w.  of  e 6 

"     e.  line  of  W.  Boulevard  to  Twenty-sixth 4 

•'     Twenty-sixth  to    Twenty-flfth 6 

Eastern  pi.,  25  ft.  w.  of  e.  of  Twenty-sixth,  e.  176  ft 6 

Edison  ave.,  16-in.  main  in  Woodward  to  w.  line  of  same 6 

Edmund  pi.,  Woodward  to  Brush 24 

Eighth  St.,  28  ft.  s.  of  n.  of  River  st.  to  30  ft.  n.  of  s.  of  Michigan 8 

30  ft.  n.  of  s.  of  Michigan  to  3  ft.  n.  of  n.  of  Orchard 6 

3  ft.  n.  of  n.  of  Orchard  to  Cherry 4 

"              Grand    River  to   Calumet 8 

"              crossing  s.  side  of  Calumet  40  ft 6 

"              Calumet  to  Lysander   4 

Eighteenth  St.,  Fort  to  s.  line  of  Myrtle 6 

8.  to  n.  line  of  Myrtle 8 

Myrtle  to  50  ft.  n.  of  Linden 6 
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bteenth  at.,  M  *t.  n.  of,  to  3T0  ft.  a.  of  Uaden ■ 

no  ft.  n.  Of,  to  ««  ft.  D.  of  Unden * 

"                     US  ft.  n.  of  Unden  to  n.  line  of  Bucbuiaji S 

n,  line  of  Buchanan  lo  a.  line  of  HBncock 1 

crossing  B,   side  of  Hancock • 

Grand  River  to  N   Boulevard  (b.  line) ( 

"                    croBBinK  N.   Boulevard           ! 

"                       n.  irom  N.  Boulevard  228  ft  6 

"                    alley  w.  of,  Brevoort  to  Webater  pi 4 

alley  w.  of,  St.  Clair  to  Wing  pi * 

"                       alley  W.   of,  Ohlpman  fo  Johnson * 

Blf hteanth-and-a-half  8t.,  1,677  ft.  a.  of  Klvcr  sl.  b.  19)  ft 4 

"                                         a.  from  River  at.  677  ft 1 

River  9t.    lo  Fort 4 

SOevcnth  at,  Leverette  to  Michigan • 

BUot  at..  Woodward  to  »  ft.  w.  of  e.  of  John  K < 

"         John  R.  to  Rlopelle * 

■jUery  at.,  Waterloo  to  Charlevoix ■ 

Amdt  to  Berlin ( 

"            Heidelberg  to  Schneider  pi t 

••            a.  line  of_Mftok  to  Gratiot t 

"            croaainc   Hendrle   Boulevard 6 

BOtorr  Pl-.  Forest  to  Har-cock I 

BUaabeth  at..  Grand  River  to  Caaa 1 

22  ft.  e.  of  w.  of  Park  to  !0  ft.  e.  of  w.  of  Brush 8 

"                  Brush   to  Beaublen t 

"                  <hoth  Bides),  alley  e.  of  Woodward  to  177  ft.  w.  of  Bniah  4 

■  "  Beaublen  to  St.  Antolne _ U 

at.    Antolne   to   Hastlnga 4 

alley  s.  of,  100  ft.  w.  of  Caaa  to  Woodward 4 

alley  a.  of.  alley  e.  of  Woodward  to  WItherell 3 

"                  alley  a.  of,  John  R.  to  Ratidolph ) 

ahn  it,  alley  e.  of  Wabaah  to  Harrison 4 

"         Harrison   to   National e 

"         National  to  alley  w.  of  Trumbull 4 

"         alley  e,  of  Trumbull  to  Seventh 4 

EliDWOOd  ave.,  JeCterson  to  llonroe 4 

"                      Monroe   to   Maple 6 

••                   Waterloo  to  Hunt 4 

Hunt   to  Qratiot B 

Bnunona  at..  McClellan  to  Pennaylvania 4 

Dndtcott  ave.,  crossing  e.  aide  of  Woodward 4 

"                      crossing  w.  side  of  John  R 6 

BItiglewood  ave.,  crossing    Woodward,   e.    side G 

e.  line  of  Woodward  to  w.  line  of  OaklMnd 4 

e.  from  w.  line  of  Oakland  30  ft 6 

Blrl«  pl.,  crossing  w    sMe  of  Moran  23  ft 6 

■raklne  at.,  Woodward   to  Rusaell 4 

RuBBcll  to  1E9  ft,  w.  o(  Rlopelle « 

"                IBS  ft.  w.  of  (o  Rlot^PllP 4 

"                Dequlndre  to  w.  line  of  Chene 4 

w.  line  of  Chene  to  Orandy g 

BuoUd  ave.,  B20   ft.    w.    of  to   Woodward S 

Bipoaltlon  Grounds,   a.   from   River  st.  948  ft 4 

W.  at.,  140  ft  w,   of  to  Vlnewood 4 

"      crossing  roadway  of  Vlnewood  27   ft t 

TUrbanka  at.,  e.  from  Scotten  364  ft 4 


164  FORTY-FOURTH    ANNUAL    REPORT   OF   THE 


F&rmer  st..  Bates  to  Gratiot  6 

15  ft.  B.  of  to  38  ft.  n.  of  30-in.  main  in  Gratiot.... 8 

Farnsworth  St.,  Woodward  to  Rivard   6 

••  Rivard    to    Dubois 16 

"  crossing:  e.  side  of  Dubois 6 

"  e.  line  of  Dubois  to  Grandy 4 

Mitchell   to  McDougall    4 

••  crossingr    Collins    6 

Collins  to  Moran  3  &  4 

"  crossing  e.  side  of  Moran  29  ft 6 

**  crossing  Mt.  Elliott  from  w.  line  to  14  ft.  w.  of  e. 

51   ft 6 

••  162  ft.  w.  of  to  Concord 6 

"  Canton   to  Helen   4 

'•  crossing   Frontenac   Boulevard    6 

"  alley  s.   of   or  first   st.   s.   of,   crossing  w.   side   of 

Moran 6 

Farrand  St.,  e.  from  McClellan  513  ft 6 

Ferdinand  st.,  n.   from  River  st.  975  ft 4 

••  975  ft.  n.  of  River  st.  to  493  ft.  s.  of.  s.  line  of  Fort 6 

493  ft.  s.  of  s.  of  to  Fort 4 

Porter  to  140  ft.  n.  of  Christiancy 6 

860  ft.  s.  of  to  309  ft.  n.  of  Dix 6 

Ferry  ave..  Woodward  to  Russell  4 

Russell  to  St.   Aubin   8 

St.  Aubin  to  Mitchell  4 

"  GO  ft.  w.  of  w.  of  Collins  to  w.  line  of  same 6 

"  w.  line  of  Collins  to  82  ft.  e.  of  e.  of  same 8 

247  ft.  w.   of  to  Moran 4 

crossing  e.  side  Moran 6 

crossing  Mt.  Elliott  from  6-in.  main  to  4-in.  main,  39  ft.    6 

24  ft.  e.  of  w.  of  to  222  ft.  e.  of  e.  of  Helen 6 

••  crossing  Frontenac   Boulevard   8 

•*  Townsend  to  Baldwin   6 

'*  alley  8.  of  168  ft.  w.  of  to  Secor  pi 4 

alley  n.  of  from  20  ft.  e.  of  w.  of  Hastings  e.  408  ft 6 

Field  ave.,  JefCerson  to  740  ft.  n.  of  Waterloo 6 

4  ft.  s.  of  Mack  to  177  ft.  n.  of  Medbury 6 

Fifth  St.,  Congress  to  alley  n.  of  8 

alley  s.  of  to  alley  n.  of  Lafayette 4 

Abbott  to'  Cherry   6 

Cherry  to  Noble  4 

*'  both  sides  of  Elton  and  Crawford  Parks 4 

Holden  to  144  ft.  s.  of  Piquette 4 

144  ft.  s.  of  to  Piquette 6 

Fifteenth  st..  Fort  to  north  line  of  Grand  River 6 

**  Bagg  to  Buchanan  24 

"  n.  from  Warren  348  ft 6 

Klrby   to   Harper    6 

crossing  N.  Boulevard  6 

Finley  St.,  433  ft.  w.  of  to  Jos.  Campau 4 

First  St.,  Front  to  Woodbridge  6 

Woodbridge  to  alley  n.  of  Jefferson  8 

Jefferson  to  s.  line  of  Congress  4 
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crossing  Congress   8 

n.  line  of  Congress  to  Fort  4 

Fort  to  Grand  River  6 
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St  St.,  alley  w.  of  alley  s.  of  to  Spencer 4 

"          alley  w.  of  alley  s.  of  to  Prentiss 4 

/tocher  ave.,  Jefferson  to  90  ft.  n.  of  Beaman 6 

"                   crossinsT  Mack^from  42-ln.  main  to  8-in.  main 8 

n.  from  Mack  1,483  ft 6 

ftorence  St.,  Harper  to  Plquette 4 

norene  St.,  Shipherd  to  Van  Dyke  6 

flower  St.,  crossinsT  Forest  s.  to  n.  line 4 

"               n.  from  Forest  260  ft : 3 

"               260  ft.  n.  of  Forest  to  Hancock 6 

l^>rest  ave..  Fourteenth  to  alley  w.  of  Wabash  6 

"                 2  ft.  w.  of  w.  of  Wabash  to  190  ft.  w.  of  Twelfth 6 

**  190  ft.  w.  of  Twelfth  to  Avery 

*•  Avery  to  Commonwealth    

**  Commonwealth   to   Trumbull    

*•  crossing   Trumbull    

"  Lincoln  to  Seventh   

•*  Seventh    to  Fourth    

**  Third  to  Cass,   both  sides 

"  Cass  to  373  ft.  w.  of  Rivard 

373  ft.  w.  of  to  Rivard 6 

"  Russell  to  w.   line  of  Dubois 

"  crossing:  Dubois  from  e.  to  w 

**  e.  line  of  Dubois  to  190  ft.  w.  of  Grandy 

**  190  ft.  w.  of  Grandy  to  e.  line  of  same 

**  McDougrall  to  e.  line  of  Collins 

*'  e.  line  of  Collins  to  Moran 

**  Moran  to  157  ft.  w.  of  Beaufait 

157  ft.  w.  of  to  Beaufait 

e.   from  Baldwin  164  ft 

**                 alley  s.  of  St.  Antoine  to  374  ft.  w.  of  Hastings 6 

"                 alley  s.  of  374  ft.  w.  of  to  Hastings 4 

Forsyth  ave.,  Baltimore  to  alley  s.  of  same 6 

Fort  St.,  w.  line  of  Artillery  to  Twenty-fourth 8 

"           Twenty-fourth  to  Hoffman   6 

**           Hoffman  to  Fourteenth   8 

"           Fourteenth   to   Tenth    6 

20  ft.  w.  of  e.  of  Tenth  to  21  ft.  w.  of  e.  of  Seventh 12 

**           Seventh    to   Woodward    16 

Griswold  to  Woodward    4 

**           St.  Antoine  to  Meldrum   4 

168  ft.  w.  of  to  Helen 4 

alley  s.  of  Eighth  to  Seventh 4 

alley  s.   of  Seventh  to  Fifth 8 

alley  s.  of  10  ft.  w.  of  Third  to  Cass 4 

"           alley  s.  of  Cass  to  Shelby 6 

*•           alley  s.  of  Shelby  to  16  ft.  w.  of  e.  line  of  Griswold 4 

'•  alley  s.  of  16  ft.  w.   of  e.  line  of  Griswold  to  alley  w.  of 

Woodward   8 

"           alley  s.  of  alley  e.  of  Randolph  to  St.  Antoine 4 

Foundry  st.,   Baker  to  Michigan 6 

Fourth  St.,  Woodbridge  to  Larned  4 

"               Lamed  to  Congress   8 

Fort   to   Grand    River 6 

alley  w.  of  Labrosse  to  alley  s.  of  Michigan 4 

Fourth  ave..  Grand  River  to  Bagg 4 

"                  Bagg  to   Calumet   6 
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Fourth  ave.,  Calumet  to  s.  line  of  Kirby 4 

"                  s.  to  n.  line  of  Kirby  6 

••                   n.  line  of  Kirby  to  21  ft  s.  of  n.  of  Bratshaw 4 

•*                  21  ft.  s.  of  n.  of  Bratshaw  to  13  ft.  s.  of  n.  of  Holden...  10 

*•                  alley  w.  of  Brainard  to  alley  n.  of 4 

"                  alley  w.  of  Selden  to  alley  s.  of 4 

**                  alley  w.  of  Lysander  to  Prentiss 3 

Fourteenth  ave..  Fort   to  Lafayette 8 

••                          Lafayette  to  Bagrg   10 

"                            Bagrgr  to  Grand  River    8 

**                           Grand  River  to  s.  line  of  N.  Boulevard 6 

"                           s.  to  n.  line  of  N.  Boulevard 8 

"                           (w.  side)  n.  from  Porter  402  ft 4 

Fox  St.,  Frank  to  Alexandrine 3  &  4 

Frank  st..  Seventh  to  23  ft.  e.  of  w.  of  Sixth 6 

Sixth  to  Fourth   4 

Franklin  St.,  Randolph  to  Beaubien  4 

"                   Beaubien  to  Orleans  6 

••                   Orleans  to  25  ft.  e.  of  Dequindre 4 

••                   25  ft.  e.  of  Dequindre  to  McDougall   6 

••                   Walker  to  Adair   4 

325  ft.  w.  of  to  Leib  .'...  4 

"                  alley  s.  of  McDougall  to  Walker  4 

Fl-ederick  St.,  Woodward  to  124  ft.  e.  of  Riopelle 4 

**                    124  ft.  e.  of  Riopelle  to  139  ft.  e.  of  same 6 

"                    252  ft.  w.  of  St.  Aubin  to  Jos.  Campau 4 

*•                     Collins  to  126  ft.  e.  of  Moran 6 

**                    30  ft.  w.  of  e.  of  Bellevue  to  22  ft.  e.  of  w.  of  Concord.  6 

••                    Helen  to  69  ft.  w.  of  w.  of  Frontenac  Boulevard 4 

"                    connecting  two  mains  in  Mt.  Elliott  ave 6 

Freemont  pi.,  Collins  to  443  ft.  w.  of  Moran 6 

443  ft.  w.  of  to  Moran   .*!....  4 

Front  St.,  Third  to  107  ft.  e.  of  same 6 

Second  170  ft.  e.  of  First 4 

Frontenac  Boulevard,  (w.  side)  s.  from  42-in.  main  in  Jefferson  to  B. 

L   Park    10 

•*  (w.  side)  crossing  Jefferson  ave.  from  main  to 

n.   line    6 

"                                    (w.  side)  main  in  Mack  to  n.  line 4 

*•  (w.  side)  s.  line  of  Gratiot  to  n.  side  Hendrie 

Boulevard    6 

'*  (w.     side)     crossing    Farnsworth,     Ferry    and 

Hendrie    8 

•*                                    (e.  side)  424  ft.  s.  of  to  220  ft.  s.  of  JefCerson...  3 
"                                   (e.  side)  220  ft.  s.  of  Jefferson  to  30  ft.  s.  of  n. 

of  St.  Paul  6 

**  (e.  side)  30  ft.  s.  of  n.  of  St.  Paul  to  s.  line  of 

Waterloo    4 

**  (e.  side)  s.  line  of  Waterloo  to  42-in.  main  in 

Mack   6 

**                                    (e.  side)  s.  of  Mack  crossing  Boulevard  76  ft....  6 

"                                   (e.  side)  4-in.  pipe  to  18  ft.  n  of  n.  line  Mack..  4 
"                                    (e.  side)  42-in.  main  in  Mack  to  27  ft.  n.  of  s. 

line  of  Gratiot   10 

"                                    (e.  side)  n.  of  6-in.  main  from  Gratiot  n.  53  ft.  6 

(e.  side)  crossing  Farnsworth  st.  and  Hendrie 

Boulevard 6 
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ontenao  Boulevard,  crossing  Frontenac  Boulevard   s.   of  Jefferson 

424  ft.  s.  of  and  220  ft.  s.  of  3 

fontenac  ave.,  s.  from  Medbury  93  ft 6 

ftlBter  Bt„  Canfleld  to  Forest  6 

arfleld  ave.,  Woodward  to  367  ft.  e.  of  e.  of  John  R 4 

••  387  ft.  e.  of  e.  of  John  R.  to  10  ft.  w.  of  Brush 6 

"  10  ft.  w.  of  Brush  to  e.  line  of  Brush 4 

"  e.  line  of  Brush  to  222  ft.  w.  of  Beaubien 6 

"  222  ft.  w.  of  Beaubien  to  e.  line  of  St..Antolne 4 

"  e.  line  or  St.  Antoine  to  346  ft.  w.  of  Hastings 6 

"  346  ft.  w.  of  to  Hastings  3 

••  Hastings  to  w.  line  of  Dubois  4 

••  crossing  Dubois  w.  to  e.  line 6 

"  e.  line  of  Dubois  to  Chene,  w.  line 4 

"  w.  line  of  Chene  to  e.  line  of  Grandy 6 

"  e.  from  McDougall  218  ft 4 

"  crossing  Collins   6 

188  ft.  w.  of  Galster  to  213  ft.  w.  of  Moran 6 

213  ft.  w.  of  to  Moran 4 

**  crossing  Moran  e.   side 6 

"  crossing  Mt.    Elliott  53  ft 6 

182  ft.  w.  of  to  Beaufait 4 

"  alley  s.  of,  St.  Antoine  to  374  ft.  w.  of  Hastings 6 

"  alley  s.  of,  374  ft.  w.  of  to  Hastings 4 

"  alley  s.  of,  Hastings  to  335  ft.  e.  of  same 3 

Gillette  ave.,  Greeley  e.  of  366  ft 6 

Gilman  St.,  Grand  River  to  Cass 16 

Gladstone  ave.,  803  ft.  w.  of  to  16-in.  in  Woodward 6 

.Glynn  ct.,  3(J0  ft.  w.  of  to  w.  line  of  Woodward 4 

**  w.  line  of  Woodward  to  16-in  main 6 

Goethe  st.,  Crane  to  Holcomb  4 

"  e.  from  McClellan  228  ft 4 

Qoldner  ave.,  Michigan  to  G.  T.  R.  R.   6 

Grand  River  ave..  Woodward  to  Cass 8 

Cass  to  Third   6 

Third  to  400  ft.  w.  of  Humboldt 8 

"  400  ft.  w.  of  Humboldt  to  Vinewood 6 

"  Vinewood  to  N.  Boulevard   10 

"  N.  Boulevard  to  city  limits 6 

**  Calumet  to  Buchanan   30 

connecting  30-In.  with  8-in.   in  Buchanan  22  ft 8 

(s.  side)  Second  to  56  ft.  e.  of  Cherry 4 

(n.  side)  e.  from  Eighth  110  ft 3 

alley  n.  of,  10  ft.  w.  of  Bagley  to  alley  w.  of  Bagley    4 

alley  north  of,  Fourth  to  Union  4 

alley  n.  of,  w.  from  Lincoln  47  ft 4 

alley  n.  of,  Trumbull  to  alley  w.  of  same 6 

**  alley  n.  of,  Wabash  to  alley  w.  of  same 6 

Grandy  ave.,  Gratiot  to  Pierce 8 

"  Pierce  to  Harper   6 

''  N.  from  Harper  322  ft 4 

"  322  ft.  n.  of  Harper  to  Chene 6 

Granger  St.,  e.  from  Baldwin  259  ft 6 

'*  259  ft.  e.  of  Baldwin  to  Van  Dyke 4 

Grant  ct.,  n.  from  Warren  313  ft 4 

Grant  st.,  Thirteenth  to  Twelfth,  w.  line 3 

"  crossing  w.  side  of  Twelfth 4 
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Granville  pi.,  Wabash  to  e.  line  of  same 4 

•'                   e.  line  of  Wabash  to  Thirteenth 8 

Gratiot  ave.,  Woodward  to  Raynor  80 

"                  Raynor  to  w.  line  of  Rivard  (s.) 10 

"                  w.  line  of  Rivard  (s.)  to  St.  Aubin 12 

*•                  Woodward  to  Brush    10 

Brush  to  64  ft.  w.  of  Sheridan  6 

64  ft.  w.  of  Sheridan  to  266  ft.  w.  of  Harper 8 

266  ft.  w.  of  Harper  to  Cadillac  6 

alley  s,  of,  alley  e.  of  Woodward,  to  Farmer 4 

alley  s.  of,  Farmer  to  alley  e.  of  Farrar 6 

Greeley  ave.,  Alger  to  Gillette.... 6 

Greenwood  ave.,  Bagg:  to  Calumet   6 

"                           crossing    Calumet    8 

"                           n.  line  of  Calumet  to  N.  Boulevard 6 

Griffin  St.,  see  N.  Boulevard  

Griswold  St.,  Detroit  River  to  Atwater  3 

"                  Atwater  to    State    6 

25  ft.  n.  of  n.  of  Grand  River  to  16  ft.  s.  of  s.  of  ClifCord  8 

16  ft.  s.  of  s.  line  of  Clifford  to  12-in.  main  in  Clifford....  10 

Grummond  ave.,  Hamilton  Boulevard  to  16-in.  main  in  Woodward 6 

Guilloz  St.,  Clay  to  Sidney  6 

Guoin  St.,   Russell  to   Orleans   4 

Orleans  to  McDougall    10 

McDougall   to  Walker   6 

Haigh  ave.,  16-in.  main  to  e.  line  of  Woodward 6 

"              e.  line  of  Woodward  to  158  ft.  e.  of  same 4 

"              158  ft.  e.  of  Woodward  to  668  ft.  e.  of  e.   of  same 6 

22  ft.  w.  of  e.  of  Cameron  to  365  ft.  e.  of  Greeley 6 

Hale  St.,  Riopelle  to  St.  Aubin  6 

e.  from  St.  Aubin  275  ft 4 

275  ft.  e.  of  St.  Aubin  to  Dubois 3 

Dubois    to   Chene    4 

Chene  to  Grandy   3 

Grandy  to  Jos.  Campau  6 

Hamilton  ave.,  Mack  to  3  ft.  s.  of  s.  of  Warren 6 

Hamilton  Boulevard,  crossing  N,  Boulevard 10 

n.  line  of  N.  Boulevard  to  26  ft.  s.  of  s.  line  of 

Blaine    4 

26  ft.  s.  of  s.  of  Blaine  to  Bancroft 10 

Hamlin  ave..  Woodward  to  Oakland  4 

Hammond  ave.,  Toledo  to  s.  line  of  L.  S.  &  M.  S.  R.  R 6 

"                        356  ft.  s.  of  Leavitt  to  175  ft.  n.  of  Ranspach 6 

"                        Poplar   to   Horatio    6 

Hancock  ave.,  Scotten  to  La  Salle  4 

crossing  Hubbard  Boulevard  165  ft 6 

w.   line  of  Vinewood  to  Twenty-sixth 4 

Twenty-fifth  to  e.  line  of  Twenty-fourth 4 

Twenty-third  to  155  ft.  e.  of  e.  line  of  same 4 

155  ft.   e.   of  e.   of  Twenty-third  to  20  ft.   w.   of  e.   of 

Williams   6 

Eighteenth   to   Seventeenth    4 

crossing  Fourteenth   4 
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"  Fourteenth  to  w.  line  of  Wabash   3 

w.  line  of  Wabash  to  130  ft.  w.  of  Thirteenth 6 

"  130  ft.  w.  of  Thirteenth  to  Avery  4 

"  Avery  to  Commonwealth 6 


BOABD   OF    WATEB   COMMISSION EKS. 


169 


LOCATION. 


«« 


Hanover  ave. 
Harmon  ave., 


DIAM. 
DfOHES. 

Hancock  ave.,  Commonwealth  to  Fourth   4 

s.  side  e.  from  Third  10  ft 4 

crossing   Third   ". 6 

n.  side  e.  from  Third  461  ft 4 

n.  side  461  ft.  e.  of  Third  to  Second 6 

w.  line  of  Cass  to  112  ft.  e.  of  Riopelle 4 

488  ft.  w.  of  to  St.  Aubin 6 

St.  Aubin  to  w.  line  of  Dubois '. 4 

crossing:   Dubois    8 

281  ft.  w.  of  Chene  to  Grandy 4 

31  ft.  e.  of  w.   of.  Jos.  Campau  to  28  ft.   w.  of  e.   of 

Mitchell    6 

Mitchell   to  McDougall    4 

e.  from  McDougall  281  ft 6 

crossing  Collins 6 

e.  line  of  Collins  to  Detloft  ct 4 

Detloff  ct.  to  alley  w.  of  EUery  pi 6 

alley  w.  of  EUery  to  alley  w.  of  Mt.  Elliott 4 

crossing  Mt.  Elliott  from  w.  to  e^  line 6 

Canton  to  Helen   6 

alley  s.  of  Greenwood  to  Leroy  pi 4 

alley  s.  of  alley  e.  of  Riopelle  to  w.  line  of  Orleans 3 

alley  s.   of  crossing  w.   side  of  Orleans 4 

crossing  Russell,  e.  side 4 

16-in.  main  to  e.  line  of  Woodward 6 

"                     e.  line  of  Woodward  to  Oakland  4 

Harper  ave.,  Fifteenth  to  134  ft.  w.  of  Fourteenth 6 

134  ft.  w.  of  to  Fourteenth 4 

crossing  Fourteenth    6 

29  ft.  w.  of  e.  of  Thirteenth  to  176  ft.  w.  of  Twelfth 6 

176  ft.   w.   of  to  Twelfth 4 

Woodward  to  Russell   4 

Widman  pi.  to  184  ft.  e.  of  Dubois 4 

184  ft.  e.  of  Dubois  to  w.  line  of  Chene 6 

w.  line  of  Chene  to  28  ft.  w.  of  e.  of  Mitchell 4 

28   ft.    w.    of  e.    of   Mitchell    to    w.    line    of   McDougall 

Boulevard    6 

crossing  McDougall  Boulevard   8 

crossing   Collins    ^ 8 

e.  line  of  Collins  to  e.  line  of  Mt.  Elliott 6 

Baldwin  to  433  ft.  e.  of  Van  Dyke 6 

"                  Rohns  to  Holcomb   6 

Gratiot   to  Cadillac    6 

"                  alley  s.  of,  John  R.  to  350  ft.  e.  of  same 4 

"                  alley  s.   of,  crossing  Brush 4 

Harrison  ave.,  crossing  Michigan   12 

*'                       Michigan  to  Grand  River 4 

*'                       alley  w.  of  Linden  s.  to  Linden  n 4 

Harvey  ave..  Junction  to  500  ft.  w.  of  Campbell 4 

Hastings  st.,  s.  line  to  16-in.  main  in  Jefferson 16 

Jefferson  to  Champlain    24 

118  ft.  s.  of  Congress  to  Fort 3 

Champlain  to   Monroe   3 

Congress  to  Clinton   6 

Clinton  to  s.  line  of  MuUett   4 

crossing  s.   side  of   Mullett 8 

Mullett  to  Catherine   12 
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Hastings  St.,  Catherine  to  Watson  6 

**                   Watson  to  Canfleld  10 

*•                   Canfleld  to  Theodore   8 

'*                   s.  line  of  Farnsworth  to  s.  line  of  Medbury 6 

'*                   s.  line  of  Medbury  to  Harper 8 

"                   Harper  to  Piquette    6 

Piquette  to  s.  line  of  Trombly 4 

*'                   s.  line  of  Trombly  to  s.  line  of  N.  Boulevard 6 

'*                   crossing:  N.  Boulevard  8 

*•                   n.  line  of  N.  Boulevard  to  Custer 4 

"                   Custer  to  Marston   6 

"  first   alley  e.   of,   alley   s.   of  to  12  ft.   s.   of  s.   line  of 

Canfield    5 

first  alley  e.  of,  12  ft.  s.  of  s.  to  21  ft.  n.  of  s.  line  of 

Canfleld   4 

'*                   first  alley  e.  of,  first  alley  s.  of  Garfield  to  Cracow  pi..  6 
'*                   second  alley  e.  of,   second  alley  s.   of  Garfield  to  first 

alley  s.  of  same   6 

Hazel  St.,  Thirteenth  to  96  ft.  e.  of  same 4 

96  ft.  e.  of  Thirteenth  to  156  ft.  w.  of  Twelfth Z 

156  ft.  w.   of  Twelfth  to  Harrison 4 

*'             25  ft.  w.  of  e.  of  Harrison  to  25  ft.  w.  of  e.  of  National 6 

Hazel  wood  ave.,  e.  from  10-in.  main  in  Hamilton  Boulevard  28  ft 6 

"  13  ft.  w.  of  e.   of  Hamilton  Boulevard  to  w.  line  of 

"                            Woodward   4 

*'                          w.  line  of  Woodward  to  16-in.   main 6 

Heck  pi.,  crossing:  n.  side  of  Forest 4 

•*           Forest  to  Hancock  3 

Hecla  ave.,  Merrick  to  343  ft.  n.  of  Kirby 4 

"                687  ft.  s.  of  s.  of  Piquette  to  Milwaukee 6 

Heidelberg:  st.,  Jos.  Campau  to  alley  e.  of  same 6 

"                      alley  e.  of  McDoug:all  to  w.  line  of  Elm  wood.... 3 

"                      crossing:  Elmwood,   w.  side,  39  ft 4 

Elmwood  to  Mt.   Elliott   6 

Helen  ave.,  Jefferson  to  91  ft.  s.  of  s.  of  Macomb 6 

crossing:  Mack  6 

Gratiot  to  192  ft.  n.  of  Medbury 6 

Hendricks  st.,  St.  Aubin  to  Dubois 3 

Dubois  to  alley  w.  of  McDougrall  4 

alley  e.   of  McDougrall  to  Elmwood 4 

Elmwood  to  522  ft.  w.  of  Mt.  Elliott 6 

522  ft.  w.  of  to  Mt.  Elliott 4 

Hendrie  ave..  Woodward  to  550  ft.  e.  of  John  R 4 

550  ft.  e.  of  John  R.  to  w.  line  of  Brush 6 

"                    crossing:  Brush  and  St.   Aubin 4 

"                   crossing  Hastings   6 

••                   Dubois  to  224  ft.  e.  of  same 6 

**                    224  ft.  e.  of  Dubois  to  e.  line  of  Chene 4 

"                   e.  from  e.  line  of  Chene,  148  ft 6 

••                    148  ft.  e.  of  e.  of  Chene  to  e.  line  of  Grandy 4 

**                   e.  line  of  Grandy  to  e.  line  of  McDougall 6 

•*  alley  s.  of,  from  378  ft.  w.  of  w.  to  16  ft.   w.  of  e.  of 

Rivard  6 

Hendrie  Boulevard,  (s.  side)  crossing  Collins,  EUery,  Moran 6 

**  32  ft.  w.  of  e.  of  McDougall  Boulevard  to  12  ft. 

•*                                   w  of  e.  of  Collins  6 
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Midrto  Boulevard,  12  ft.  w.  of  e.  of  Collins  to  20  ft.  w.  of  e.  of  Mt. 

Mliott  ; 10 

20  ft  w.  of  e.  of  Mt.  Elliott  to  12  ft.  e.  of  w.  of 

BYontenac  Boulevard    8 

**                             (8.  Bide)  crossing  Mt.  Elliott,  Meldrum,  Beaufait  6 

••                              (B.  Bide)  crossing  Bellevue,  Concord,  Canton • 

"                             (s.  side)  crossing  Helen 6 

••                             (n.  side)  Mt.  Elliott  to  e.  side  Frontenac  ave....  8 

"                              Baldwin  to  264  ft.  e.  of  same 6 

••  264  ft.  e.  of  Baldwin  to  24  ft.  w.  of  e.  of  Van 

Dyke  4 

*•                              24  ft.  w.  of  e.  of  Van  Dyke  to  w.  line  of  Maxwell.  6 

Jtnrtotta  ave.,  crossing  Campbell  6 

liUay  St.,  alley  e.  of  to  Third 4 

••             Third   to  Cass 6 

*•             Clifford  to  Woodward  4 

CafMlt  St.,  184  ft.  w.  of  Liovett  to  Scotten 4 

HMMrd  ave.,  Jefferson  to  202  ft.  n.  of  Brinket 6 

£Digh  St.,  National  to  alley  w.  of  Trumbull  3 

*•          alley  w.  of  Trumbull  to  Fourth 4 

"          Fourth  to  w.  line  of  Third  :.  8 

"          w.  line  of  to  Third  4 

•*          Third  to  Grand  River 6 

••           Grand  River  to  26  ft.  e.  of  e.  of  Woodward 4 

"          27  ft.  e.  of  w.  of  Woodward  to  3  ft.  w.  of  e.  of  John  R 8 

"          3  ft.  w.  of  e.  line  of  John  R.  to  w.  line  of  Beaubien 4 

**          w.  line  of  Beaubien  to  St.  Antoine 6 

"           St.  Antoine  to  Russell  4 

"          Russell  to  Riopelle   3 

Hoffman  St.,  River  st.  to  Fort 8 

HOlbome  ave.,  crossing  Mt.  Elliott,  w.  side 6 

"                     e.  from  Mt.  Elliott  170  ft 4 

Holbrook  ave..  Woodward  to  360  ft.  e.  of  e.  line  of  same 6 

Holeomb  ave.,  Jefferson  to  Louis  6 

"                    Goethe  to  Mack   6 

"                     274  ft.  8.  of  8.  of  Gratiot  to  Harper 6 

Holden  ave..   Third  to  Cass 10 

"  Cass  to  Woodward  6 

Bdlden  road.  Third  to  Fourth 4 

"                   Fourth  to  N.  Boulevard  s.  line 8 

"                   s.  line  of  to  24-in.  main  In  N.  Boulevard 10 

"                   Lincoln   to   Greenwood    4 

Homer  St.,  w.  from  Crane  215  ft 4 

looker  ave..  e.  from  Grand  River  63  ft 4 

"                   Sullivan  to  596  ft.  w.  of  Eighteenth 6 

"                  596  ft.  w.  of  to  Eighteenth 4 

Horatio  st.,  Livemois  to  Welch  4 

"                Welch  to  Howell   6 

"                Thirty-third   to   Thirty-second 6 

"                Scotten  to  L.a  Salle 6 

Horton  ave..  Woodward  to  Oakland 4 

Houghton  ave.,   Holeomb  to  McClellan 4 

Howard  st.,  Campbell  to  343  ft.  w.  of  Junction 6 

843  ft.  w.  of  to  Junction 4 

Scotten  to  alley  e.  of  4 

Twenty-fifth  to  Twenty-fourth   4 

Twenty-fourth  to  w.  side  M.  C.  R.  R.  bridge 6 
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Howa,rd    St.,  Twelfth   to  Tenth   6 

alley  s.  of.  Fourteenth  to  alley  e.  of  same,  190  ft 3 

alley  s.  of,  333  ft.  w.  of  to  Tenth 4 

alley  s.  of.  Tenth  to  First 6 

alley  s.  of.  First  to  Shelby  4 

Howell  St.,  alley  s.  of  to  n.  line  of  Buchanan 6 

n.  from  Horatio  680  ft 6 

Hubbard  ave..  Fort  to  335  ft.  n.  of  Brandon 6 

E  St.  to  Michigan  4 

Michigan    to    Myrtle    6 

'*                      alley  w.  of,  Howard  to  Porter 4 

Hubbard  Boulevard,  Myrtle  to  Visger  6 

(e.  side)  Buchanan  to  Hancock  6 

(e.  side)  crossing  Warren   4 

(e.    side)  n.  line  of  Warren  to  n.  line  of  McGraw  6 

(e.  side)  McGraw  to  Scovel  pi 4 

(e.  side)  Scovel  pi.  to  161  ft.  s.  of  N.  Boulevard..  6 

(e.  side)  161  ft.  s.  of  to  N.  Boulevard 4 

(w.    side)   crossing  Buchanan    6 

(w.   side)  s.   line  of  Hancock  to  n.   line  of  Mc- 
Graw      6 

(w.  side)  s.  from  N.  Boulevard  117  ft 6 

(both  sides)  crossing  Scovel,  Moore  and  Wreford  6 

Hudson  ave.,  Vinewood  to  e.  line  of  same 6 

*'                  e.  line  of  Vinewood  to  Twenty-sixth 4 

Twenty-sixth  to  25  ft.  e  of  w.  of  Twenty- third 6 

Twenty-third  to  Maybury   4 

Maybury  to  Grand  River  6 

w.  line  of  Humboldt  to  144  ft.  w.  of  Eighteenth 4 

144  ft.  w.  of  to  Eighteenth 6 

crossing  e.  side  of  Eighteenth 4 

Fifteenth   to   Wabash    6 

Seventh  to  564  ft.  w.  of  Greenwood 6 

564  ft.  w.  of  to  e.  line  of  Greenwood 4 

crossing  w.  side  of  Fourth  4 

Humboldt  ave.,  Michigan  to  s.  line  of  Butternut 4 

"                      crossing  Butternut    6 

"                       n.  line  of  Butternut  to  s.  line  of  Buchanan 4 

"                       crossing  Buchanan   6 

n.  line  of  Buchanan  to  D.  &  B.  C.  R.  R 4 

"                       s.  line  of  Warren  to  McGraw 6 

Hunt  St.,  Dubois  to  alley  w.  of  McDougall 4 

alley  e.  of  McDougall  to  Elmwood 4 

Ellery  to  Mt.   Elliott   4 

Hurlbut  ave;,  crossing  Jefterson  to  21  ft.  n.  of  same... 6 

n.  from  Mack  360  ft 6 

Huron  st.,  s.  from  Locust  295  ft 3 

*'              Locust  to  Bagg   6 

Hussar  st..  Dragoon  to  Military 6 

"               25  ft.  w.  of  e.  of  Military  to  204  e.  of  e.  of  same 6 

Illinois  St.,  Brush  to  Russell 6 

Russell  to  St.  Aubin  4 

St.  Aubin  to  w.  line  of  Dubois  3 

"              crossing  Dubois  4 

"               Dubois   to  w.   line   Chene 3 

"              crossing  Chene    4 

"              Chene  to  w.  line  of  Grandy 3 
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Illinois  St.,  w.  line  of  Grandy  to  Jos.  Campau 6 

"  e.   from  McDougall  241  ft 3 

"  341  ft.  e.  of  McDougall  to  4  ft.  w.  of  w.  of  Collins 4 

"  4  ft.  w.  of  w.  of  Collins  to  4  ft.  e.  of  e.  of  same 6 

"  193  ft.  w.  of  to  Moran  4 

Indiana  St.,  Beaubien  to  Russell  8 

Insrersoll  st.,  e.  from  Wesson  226  ft 4 

Iron  St.,  Wight  to  Je£ferson  6 

Iroquois  ave.,  6  ft.  s.  of  Champlain  to  21  ft.  s.  of  n.  of  Agnes 8 

•*  21  ft.  s.  of  n.  of  Agnes  to  2  ft.  n.  of  n.  of  St.  Paul 6 

••  alley  e.  of,  5  ft.  n.  of  s.  of  alley  n.  of  Jefferson  to  115 

ft.  n.  of  same  4 

Irving  St.,  Seventh  to  Greenwood  4 

Ivy  pi..  Twenty-third  to  Grand  River 6 

Jackson  st..  Thirty-fifth  to  Thirty-fourth 6 

Thirtieth  to  Twenty-ninth  6 

,     **  Twenty-ninth  to  e.  line  of  Scotten  4 

Jay  St.,  Riopelle  to  44  ft.  w.  of  McDougall 4 

'*        crossing  Jos.  Campau  e.  to  w.  lines 6 

Jefferson  ave.,  First  to  Griswold  8 

*'  Griswold  to  Orleans  10 

'•  Dequindre  to  w.  side  of  Belt  Line  R.  R 6 

*•  e.  side  of  Belt  Line  to  McClellan  6 

McClellan  to  e.  city  limits   10 

•*  e.  from  e.  city  limits  to  178  ft.  e.  of  e.  of  entrance  to 

Driving  Park   grounds    8 

**  178  ft.  e.  of  e.  of  Driving  Park  to  27  ft.  w.  of  e.  of 

Marshland    road    6 

"  Second  to  Hastings  16 

**  Meldrum  to  pumping  works  (main  No.  1) 42 

**  Crane  to  pumping  works  (main  No.  3) 42 

'*  alley  s.  of  Cass  to  Shelby  4 

"                     alley  s.  of,  alley  w.  of  Griswold  to  alley  w.  of  Wood- 
ward      4 

**  alley  s.  of,  alley  w.  of  Bates  to  Randolph 4 

"  alley  s.  of  Brush  to  Beaubien 3 

V         "  alley  s.  of,  Beaubien  to  189  ft.  e.  of  same 4 

"  alley  n.  of,  15  ft.  w.  of  e.   of  Parker  to  alley  e.  of 

Iroquois    4 

Joe  St.,  Michigan  to  alley  s.  of  Buchanan  6 

John  R.  St.,  Woodward  to  Miami 12 

"  n.  side  Miami  to  s.  side  of  Madison 4 

*•  n.  side  Madison  to  Adams  4 

**  Adams  to  Columbia 6 

••  Columbia  to  Edmund  8 

"  Edmund  to  s.  line  Rowena 6 

**  s.  line  Rowena  to  Brady 8 

•*  Brady  to  s.  line  of  Canfield 6 

"  crossing  Canfield   8 

•  "  n.  line  Canfield  to  s.  line  of  N.  Boulevard 6 

"  crossing  N.  Boulevard,  s.  side 8 

"  Horton  to  Hamlin   6 

Johnson  St.,  Nineteenth  to  alley  w.  of  Eighteenth 4 

.    Jones  St.,  Sixth  to  160  ft.  w.  of  Fifth 6 

"  160  ft.  w.  of  Fifth  to  Cass 4 

Job.  Campau  ave.,  Atwater  to  Clinton 6 

"  25  ft.  n.  of  s.  of  Catherine  to  20  ft.  n.  of  s.  of  Jay    8 


<l 
It 
<l 
<< 
<« 
<( 
<( 
<( 
«l 
<( 


174       FORTY-FOURTH  ANNUAL  REPORT  OF  THE 


LOCATION.  ^iti,l. 

Jos.  Campau  ave.,    Jay  to  s.  line  of  Gratiot  6 

s.  line  of  Gratiot  to  St.  Joseph 4 

St.  Joseph  to  Trombly  6 

Trombly  to  250  ft.  n.  of  Milwaukee..... 4 

250  ft.  n.  of  Milwaukee  to  s.  line  of  N.  Boulevard    6 

crossing  N.  Boulevard  8 

N.  Boulevard  to  10  ft.  n.  of  Denton  (w.  side)....    6 

alley  e.  of,  MuUett  to  Jay 4 

alley  e.  of,  Cleveland  to  Hendricks 3 

alley  e.   of,   Hendricks  to  Hunt 4 

alley  e.   of,  Hunt  to  Charlevoix 3 

'*  alley  e.  of,  Charlevoix  to  Heidelberg 4 

Josephine  ave.,  16-in.  main  to  1,905  ft.  e.  of  e.  of  Woodward 6 

Joy  St..   Fifth  to  Fourth   4 

*•  Fourth  to  alley  e.  of  Third   6 

"         alley  e.  of  Third  to  Cass 4 

Julia  St.,  Wesson  to  Bushey 6 

Junction  ave.,  River  to  Fort  s.  line 6 

*•  s.  line   of  Fort  to  Otis 8 

Kanter  ave.,  crossing  Collins   6 

'*  185  ft.  w.  of  Collins  to  Moran 4 

166  ft.  w.  of  to  Mt.  Elliott 4 

**  crossing    e.    side   McDougall   Boulevard 6 

Kercheval  ave.,  Mt.  Elliot£'  to  Beaufait 8 

Field   to    Baldwin    4 

King  ave.,  16-in.  main  in  Woodward  to  871  ft.  e.  of  e.  of  Brush 6 

Kinsman  St.,   Twenty-eighth   to  Scotten 4 

Klrby  ave.,  Vinewood  to  247  ft.  w.  of  Twenty-seventh 6 

247  ft.   w.   of  to   Twenty-seventh 4 

24  ft.  w.  of  e.  of  Maybury  to  219  ft.  e.  of  e.  of  Sullivan..    6 

"  crossing   Humboldt    4 

Eighteenth  to  87  ft.  e.  of  Sixteenth 4 

87  ft.  e.  of  Sixteenth  to  126  ft.  w.  of  Fourteenth 6 

'•  126  ft.  w.  of  to  Fourteenth 4 

"  Fourteenth  to  Wabash  6 

Thirteenth  to  19  ft.  e.  of  w.  of  Twelfth 6 

19  ft.  e.  of  w.  of  Twelfth  to  49  ft.  e.  of  w.  of  Trumbull..    8 

49  ft.  e.  of  w  of  Trumbull  to  Cass 10 

23  ft.  w.  of  e.  of  Cass  to  18  ft.  w.  of  e.  of  Rivard 16 

crossing  e.  side  of  Rivard .8 

e.   from  Russell  216  ft 4 

St.  Aubin  to  Chene  4 

23  ft.  w.  of  e.  of  Chene  to  154  ft.  e.  of  e.  of  same 6 

154  ft.  e.  of  e.  of  Chene  to  w.  line  of  Grandy 3 

crossing   Grandy    4 

crossing   Collins    6 

85  ft.  w.  of  Moran  to  438  ft.  e.  of  e.  of  same 6 

connecting  two  mains  in  Mt.  Elliott 6 

Concord  to  Canton   6 

e.   from  Helen  238  ft 4 

Sheridan  to  Townsend 6 

Baldwin  to  161  ft.  e.  of  same ...................!..    6 

161  ft.  e.  of  Baldwin  to  Van  Dyke 4 
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Koch  ave.,  16-in.  main  to  e.  line  of  Woodward 6 

*'  e.  line  of  Woodward  to  w.  line  of  Oakland '. 4 

crossing  w.  side  of  Oakland  26  ft 6 

Kolb  St.,  Crane  ave.  to  470  ft.  e.  of  e.  of  same 6 
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ibroBBe  at.,  crossing  e.  side  of  Twelfth 6 

"                   e.  line  of  Twelfth  to  430  ft.  w.  of  Tenth -.  4 

"                    430  ft.  w.  of  to  Tenth 3 

Fifth  to  Fourth   4 

"                   alley  s.  of  alley  e.  of  Twelfth  to  Fourth 4 

idy's  lane,  n.  from  Dry  Dock  st.  214  ft 4 

kfayette  ave.,  Artillery  to  Dragoon  6 

"                       Dragoon  to  123  ft.  e.  of  same 4 

"                       123  ft.  e.  of  Dragoon  to  315  ft.  w.  of  Junction 6 

"                        315  ft.  w.  of  to  Junction  4 

"                        crossing  Clark    6 

••                        e.  from  Scotten  256  ft 4 

"                       256  ft.  e.  of  to  352  ft.  e.  of  Scotten 6 

"                        Twenty-fourth  to  e.  line  of  Twenty-second 4 

"                       Eighteenth  to  110  ft.  w.  of  w.  line  of  Seventeenth....  6 

"                        110  ft.  w.  of  w.  of  to  Seventeenth 4 

"                        alley  w.  of  Sixteenth  to  Fifteenth 4 

"                        Fifteenth  to  w.  line  of  Fourteenth 3 

"                        Fourteenth  to  Twelfth 4 

**                        crossing  Twelfth,  e.  side  6 

M.  C.  R.  R.  bridge  to  743  ft.  w.  of  Tenth 3 

"                        743  ft.  w.   of  to  Tenth 4 

••                        Shelby    to   Griswold    4 

"                        alley  s.  of,  Tenth  to  Fifth 4 

"                        alley  s.  of.  Fourth  to  First 4 

"                        alley  s.  of,   First   to  TVayne 6 

"                        alley  s.  of,   Shelby   to  Griswold 6 

Lafferty  pL,  Howard  to  s.  side  M.  C.  R.  R 6 

Lambie  pi.,  crossing  w.  side  of  Twenty-third 4 

"                crossing  from  w.  to  e.- of  Twenty-second 4 

"                Twenty-second    to   Twenty-first 6 

Lambert  St.,  crossing  e.  side  of  Mt.  Elliott 6 

"                 Concord  to  Canton    4 

"                  e.  from  Baldwin  235  ft 6 

"                 235  ft.  e.  from  Baldwin  to  Van  Dyke 4 

Langley  ave..  Seventh  to  141  ft.  e.  of  e.  of  same 6 

"                    141  ft.  e.  of  e.  of  Seventh  to  Fourth 4 

T<anman  st.,  crossing  e.  side  of  Vinewood 4 

"                 e.  side  Vinewood  to  Twenty-seventh 6 

T4tnring  ave.,  Fort  to  159  ft.  n.  of  Christiancy 6 

Z6i  ft.  s.  of  Dix  to  Toledo 6 

Lamed  st.,  Fiitn  to  Fourth 4 

"                 Fourth  to  Third   8 

"                alley  w.  of  to  Woodward 8 

Third   to   Hastings   , 16 

"      .          Bates  to  Brush   4 

"                St.  Antoine  to  Dequindre 4 

Riopelle   to   St.    Aubin 12 

"                St.  Aubin  to  w.  line  Elmwood 4 

"                w.  line  of  Elmwood  to  748  ft.  e.  of 6 

"                Leib  to  alley  e.  of 4 

*•     *          w.  line  of  Mt.  Elliott  to  main,  26  ft 4 

Mt.  Elliott  to  Meldrum  25  ft.  w.  of  e 6 

w.  from  Helen  156  ft 4 

:     "                alley  s.  of.  Third  to  First  8 

"                alley  s.  of.  First  to  Griswold 4 
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Lamed   st.,    alley  s.   of,  Shelby  to  Griswold    8 

"  alley  s.  of,   crossing  Griswold  (e.  side)  to  12  ft.  w.   of  e. 

of  same   4 

"  alley  s.  of,  12  ft.  e.  of  e.  of  Griswold  to  8  ft.  w.  of  e.  of 

alley  w.  of  Woodward   8 

La  Salle  ave.,  Michigan  to  Horatio 6 

Kirby    to    McGraw    6 

Lauderdale  ave.,  Campbell  to  273  ft.  w.  of  w.  of  Junction 6 

273  ft.  w.  of  to  Junction 4 

Laurel  St.,  Wabash  to  Grand  River 4 

Lawrence  ave.,  16-in.  main  in  Woodward  to  1,212  ft.  w.  of  w.  of  same..  6 

Leach  St.,  w.  from  Crane  215  ft 4 

Leavitt  ave.,  Livemois  to  Wesson 4 

Ledyard   St.,    Third   to   Cass 6 

Lelb  St.,  Wight  to  Jefferson  6 

"          Jefferson  to  Champlain   4 

"          42-in.  main  in  Champlain  to  18  ft.  s.  of  n.  of  Monroe 8 

Leicester  st.,  16-in.  main  to  e.  line  of  Woodward 6 

e.  from  Woodward  1,379  ft 4 

Leland  st.,  2  ft.  w.  of  e.  of  Brush  to  Beaubien 6 

"               Beaubien    to    Russell    4 

Russell    to    McDougall    8 

McDougall  to  Collins  3 

w.  line  of  Collins  to  6  ft.  e.  of  e.  of  same 6 

••               216  ft.  w.  of  Moran  to  Gratiot 4 

Lemay  ave.,  Jefferson  n.  607  ft  (outside  city  limits) 6 

Leroy  pi.,  n.  from  Forest  251  ft 3 

Lessing  st.,  e.  from  McClellan  158  ft 4 

Leverette  St.,   Twelfth   to   Tenth 4 

••                     Eighth  to   Seventh   4 

••                     alley  s.  of.  Tenth  to  Eighth 4 

Lewis  St.,   Fourth  to  Cass 4 

alley  s.  of,  alley  e.  of  Third  to  Second 4 

Lincoln  ave..  Grand  River  main  to  alley  n.  of 4 

crossing  Calumet  n.    side  36  ft 8 

"                   n.   line  Calumet  to  Holden 6 

"                   crossing  n.   side  Holden    8 

••                   n.  line  of  Holden  to  Milwaukee 6 

•*                    crossing  s.  side  N.  Boulevard  87  ft 6 

••  ,        alley  w.  of,  alley  n.  of  Grand  River  to  s.  line  of  Brain- 

ard    4 

••                   alley  w.  of,  s.  line  of  Brainard  to  30-in.  main  in  Calumet  6 

Linden  st.,  26  ft.  e.  of  Twenty-sixth  to  Twenty-fifth 4 

••               Twenty-fourth  to  Tillman   4 

•*              Maybury  to  137  ft.  e.  of  e.  of  Humboldt 4 

137  ft.  e.  of  e.  of  Humboldt  to  Eighteenth 6 

"               Eighteenth  to  Harrison  4 

Livemois  ave.,  Dix  to  M.  C.  R.  R 8 

M.  C.  R.  R.  to  n.  city  limits 10 

Locust  St.,  Wabash  to  Harrison   4 

'*                National  to  30  ft.  e.  of  same 4 

30  ft.  e.  of  National  to  alley  w.   of  Trumbull 8 

alley  e.  of  Trumbull  to  Fourth 4 

Fourth  to  Grand  River  6 

Lombard  terrace,  alley  w.  of  Avery  to  Twelfth 6 

Longfellow  ave.,  16-in.  main  to  w.  line  of  Woodward 6 

Lorman  ave..  Crane  to  Belvidere 4 
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x>throp  ave.,  Hamilton  Boulevard  to  Woodward 6 

Jouls  ave..  Crane  to  Holcomb 4 

>>vett  ave.,  Michigran  to  n.  line  of  Buchanan 6 

"  Rich  to  93  ft.  n.  of  n.  of  Horatio 4 

93  ft.  n.  of  Horatio  to  264  ft.  n.  of  Herbert 6 

*•  alley  w.  of,  Visger  to  Jackson 6 

judden  8t.,  Gratiot  to  Mt.  Elliott 4 

jyman  it.,  Crystal  to  Orleans 4 

"  4  ft.  w.  of  w.  of  Chene  to  23  ft.  w.  of  e.  of  same 6 

Jysander  St.,  crossingr  e.  side  Thirteenth  21  ft 6 

"  e.  line  of  Thirteenth  to  Avery 4 

"  Lincoln  to  Seventh 4 

"  Seventh  to  w.  line  of  Sixth 3 

"  crossing  w.  side  Sixth 4 

"  Greenwood  to  Fourth 3 

M[cArthur  St.,  Vinewood  to  70  ft.  e.  of  e.  of  same 6 

"  70  ft.  e.  of  Vinewood  to  Twenty-seventh 4 

If cClellan  ave.,  Jefferson  to  Marietta 6 

*     "  Marietta  to  Mack 8 

"  ^  s.  line  of  Mack  to  144  ft.  n.  of  Emmons 10 

n.  from  Gratiot  299  ft 8 

McDougall  ave.,  Atwater  to  Guoin  6 

Guoin  to  Wight  10 

"  Wight  to  Clinton   6 

•*  crossing  Waterloo,  Cleveland  and  Arndt 8 

••  Preston  to  Gratiot   8 

••  Gratiot  to  Canfield 4 

•*  Canfield  to  187  ft.  n.  of  Garfield 6 

"  187  ft.  n.  of  Garfield  to  Forest 8 

**  Forest  to  Hancock  6 

••  Theodore  to  Farnsworth 6 

Palmer  to  Hendrle  6 

alley  e.  of,  MuUett  to  Chestnut 4 

"  alley  e.  of,  Waterloo  to  s.  line  of  Cleveland 3 

"  alley  e.  of,  crossing  Cleveland 4 

'"  alley  e.  of,  Cleveland  to  s.  line  of  Arndt 3 

alley  e.  of,  crossing  Arndt 6 

alley  e.  of,  n.  line  of  Arndt  to  Preston 3 

MoDougall  Boulevard,  22  ft.  n.  of  s.  of  Hendrie  Boulevard,  to  29  ft.  s. 

of  n.   of  Griffin 6 

McQraw  ave.,  Scotten  to  76  ft.  e.  of  La  Salle 4 

"  76  ft.  e.  of  La  Salle  to  Twenty-sixth 6 

"  Twenty-sixth  to  Grand  River ,.    4 

"  Wlnslow  to  Sullivan 6 

"  Sullivan  to   Sixteenth 4 

McGregor  St.,  Campbell  to  Junction G 

McKinstry  ave..  River  st.  to  n.  line  of  Toledo & 

•*  Brandon  to  Plumer & 

"  alley  w.  of,  Plumer  to  alley  s.  of  same 4 

ICcMiUan  St.,  crossing  Livernois,  e.  side 4 

"  Campbell  to  319  ft.  w.  of  Junction 6- 

"  319  ft.  w.  of  to  Junction     4 

JUack  ave.,  Riopelle  to  St.  Aubin 6 

e.  from  St.  Aubin  300  ft 4 

"  100  ft.  w.  of  to  Dubois,  w.  line 3 

"  crossing  Dubois  4 

"  e.  line  of  Dubois  to  w.  line  Chene 3 
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Mack   ave.,  crossing  Chene  4 

"               Chene  to  e.  line  of  Grandy 3 

*•               Grandy  to  Jos.  Camixau 6 

••               e.  from  McDougall  402  ft 4 

"               Gratiot  to  Cadillac  from  main  No.  2 42 

Gratiot  to  Mt.  Elliott 4 

"               crossing  Mt.  Elliott  w.  to  e.  line 6 

*•               e.  line  of  Mt.  Elliott  to  Townsend 4 

**              Townsend  to  Baldwin   6 

*•               Beals  to  167  ft.  e.  of  Parker 8 

**               659  ft.  w.  of  to  577  ft.  w.  of  Fischer 8 

*•               207  ft.  w.  of  to  65  ft.  e.  of  Crane  (s.) 8 

*•              30  ft.  w.  of  w.  of  Rolfe  pi.  to  16  ft.  w.  of  e.  of  same 8 

*•              McClellan   to  Pennsylvania 8 

**               Pennsylvania  to  e.  line  of  Hamilton 6 

••               e.  line  of  Hamilton  to  e.  line  of  Park 8 

••               e.  line  of  Park  to  e.  line  Montclair 6 

Macomb  st.,  St.  Antoine  to  Elmwood 4 

*'                alley  s.  of,  alley  w.  of  to  w.  line  of  Brush 3 

'•                alley  s.  of,  w.  line  of  Brush  to  St.  Antoine 4 

Madison  ave..  (both  sides),  Witherell  to  John  R 4 

••                     Randolph  to  18  ft.  e.  of  w.  line  of  Brush 6 

"                    Brush  to  Beaubien   8 

"                    Beaubien  to  St.  Antoine , 4 

••                    alley  s. 'of,  John  R.  to  Randolph 4 

Magnolia  st.,  Vinewood  to  Twenty-seventh 4 

"                  crossing  Twenty-fourth  4 

•*                  Maybury  to  Sullivan 4 

••                  Sullivan  to  w.  line  of  Humboldt 3 

'*                  crossing  Humboldt  4 

**                  e.  line  of  Humboldt  to  Eighteenth 3 

"                  Fifteenth  to  Fourteenth 4 

•*                   Wabash  to  Thirteenth   3 

•*                  Thirteenth  to  Harrison  4 

Mansur  st.,  Harper  to  78  ft.  s.  of  Piquette 4 

Maple  St.,  Gratiot  to  Orleans   8 

•*            Orleans  to  St.  Aubin 4 

•*            St.  Aubin  to  w.  line  of  Dubois 3 

**            crossing  Dubois   ;..  8 

••            Dubois  to  Elmwood    , 3 

**            crossing  Jos.  Campau  6 

Marcy  St.,  Greenwood  to  158  ft.  w.  of  Fourth 4 

158  ft.  w.  of  to  Fourth 3 

Marietta  St.,  e.  from  McClellan  521  ft 4 

"                 521  ft.  e.  of  e.  of  McClellan  to  109  ft.  w.  of  w.  of  Penn- 
sylvania   6 

Mark  st..  Thirteenth  to  176  ft.  w.  of  Twelfth 6 

176  ft.  w.  of  to  Twelfth 4 

Mar«ton  ct.,  16-in.  main  in  Woodward  to  251  ft.  e.  of  e.  of  John  R 6 

••                  243  ft.  w.  of  w.  of  Oakland  to  Hastings 6 

Martin  pi.,  10-in.  main  in  Woodward  to  20  ft.  w.  of  e.  of  John  R 8 

Maxwell  ave.,  alley  n.  of  Jefferson  to  n.  line  of  Champlain 4 

*•                     18  ft.  s.  of  n.  of  Champlain  to  16  ft.  n.  of  s.  of  Tontl...  6 

Maybury  ave.,  Michigan  to  n.  line  of  Ash 6 

••                     n.  line  of  Ash  to  88  ft.  s.  of  Grand  River 8 

Mechanic  St.,  Brush  to  Beaubien 4 

Medbury  ave.,  Woodward  to  364  ft.  e.  of  e.  of  John  R 4 
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Eedbury   ave.,364  ft.  e.  of  e.  of  John  R  to  460  ft.  e.  of  e.  of  same 3 

"  22  ft.  w.  of  e.  of  Brush  to  128  ft.  e.  of  e.  of  same 3 

"  223  ft.  w.  of  w.  of  St.  Antoine  to  149  ft.  e.  of  e.  of  same   3 

"  140  ft.  w.  of  w.  of  Hastings  to  168  ft.  e.  of  e.  of  same...    3 

**  194  ft.  w.  of  w.  of  Rivard  to  22  ft.  w.  of  e.  of  same 3 

"  22  ft.  w.  of  e.  of  Rivard  to  e.  lipe  of  same 4 

"  730  ft.  w.  of  to  w.  line  of  St.  Aubln 3 

"  w.  line  of  St.  Aubin  to  Jos.  Campau 4 

Mitchell  to  e.  line  of  Collins * 6 

538  ft.  w.  of  to  168  ft.  e.  of  Mt.  Elliott 6 

Canton  to  Helen 6 

"  Helen  to  Frontenac  , 4 

••  Baldwin  to  Van  Dyke 6 

*'  alley  s.  of ,  John  R.  to  350  ft.  e.  of  same 4 

"  alley  s.  of,  crossing:  Brush 6 

Iffelboume  ave.,  crossing  e.  side  of  Woodward 6 

Iffeldrum  ave.,  Wight  to  Jefferson  10 

"  Jefferson  to  46  ft.  n.  ot  Fort 6 

46  ft.  n.  of  Fort  to  360  ft.  n.  of  Kercheval 4 

**  360  ft.  n.  of  to  642  ft.  n^of  Kercheval o 

"  Amdt  to  GraUot 6 

'•  168  ft.  s.  of  Forest  to  30  ft.  n.  of  s.  of  same 6 

"  crossing  N.  Boulevard  6 

•*  Jefferson  to  Congress  42 

ttferrick  sive.,  Vinewood  to  Twenty-seventh 4 

"  Twenty-third  to  Tillman 4 

Tillman  to  Williams 6 

"  27  ft.  w.  of  e.  of  Maybury  to  212  ft.  e.  of  e.  of  Sullivan..    6 

"  132  ft.  w.  of  to  Seventeenth 4 

"  w.  line  of  Wabash  to  Twelfth 6 

"  Twelfth  to  35  ft.  w.  of  e.  of  Avery  (s.) 4 

•'  35  ft.  w.  of,  e.  of  Avery  (s.)  to  26  ft.  e.  of  w.  of  Avery 

(n.)  99  ft 6 

"  26  ft.  e.  of  w.  of  Avery  (n.)  to  Trumbull 4 

•'  Lincoln  to  e.  line  of  Greenwood 4 

25  ft.  w.  of  e.  of  Seventh  to  20  ft.  w.  of  e.  of  Green- 

'•  wood  (in  s.  lawn) 6 

e.  line  of  Greenwood  to  136  ft.  w.  of  Fourth 3 

136  ft.  w.  of  to  Fourth 4 

Third  to  26  ft.  e.  of  w.  of  Second 4 

"  26  ft.  e.  of  w.  of  Second  to  21  ft.  w.  of  e.  of  same 6 

"  21  ft.  w.  of  e.  of  Second  to  Cass 4 

**  alley  s.  of.  crossing  e.  side  of  Greenwood 4 

*'  alley  s.  of,  e.  line  of  Greenwood  to  alley  w.  of  Fourth..    3 

liiami  ave.,  Gratiot  to  Witherell  ....: 16 

n.  side  of,  John  R.  to  Witherell 4 

alley  w.  of  alley  s.  of  to  Gratiot 6 

alley  w.  of  Gratiot  to  80  ft.  s.  of  Witherell 4 

alley  e.  of,  Randolph  to  John  R 4 

Michigan  ave.,  crossing  W.   Boulevard  (s.  side) 6 

Lilvernois  to  Twenty-fourth  % 6 

Twenty- fourth  to  Foundry  -8 

Vinewood  to  Tenth   24 

Tenth   to   First 8 

•*  First  to  Washington 10 

•*  Cass   to  Woodward 24 

*'  alley  s.  of,  Cass  to  Shelby 4 
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Michigran   ave.,  private  alley  s.  of,  Shelby  to  110  ft.  e.  of  same 3 

Middle  St.,  alley  s.  of  Grand  River  to  230  ft.  e.  of  Clifford 4 

Military  ave.,  River  st.  to  250  ft.  n.  of  Wabash  R.  R 6 

"                   62  ft.  n.  of  Anthon  to  Toledo 6 

Miller  St.,   crossing:   Seventh 4 

Seventh  to  Sixth  3 

Milwaukee  ave.,  36  ft.  w.  of  Sullivan  to  4  ft.  w.  of  w.  of  Eighteenth...  4 

'*                     ^  4  ft.  w.  of  w.  of  Eighteenth  to  w.  line  of  Sixteenth 6 

"                        crossing  Fourteenth  6 

"                        Twelfth  to  w.  line  of  Averj' 6 

"                        Lincoln  to  Beaubien   6 

'*                        Beaubien  to  w.  line  of  Riopelle 4 

*•                        w.  line  of  Riopelle  to  Dubois 6 

Dubois  to  Chene  4 

Craig  to  w.  line  of  Collins 6 

crossing  Collins   8 

crossing  Mt.  Elliott  w.  line  to  2  ft.  w.  of  e 6 

Miner  ave.,  e.  from  Crane  336  ft 4 

**              336  ft.  e.  of  Crane  to  Holcomb 6 

Minxile  ave.,  23  ft.  n.  of  River  st.  to  582  ft.  s.  of  Fort 6 

582  ft.  8.  of  to  Fort 4 

Mitchell  ave.,  n.  from  Gratiot  265  ft 6 

265  ft.  n.  of  Gratiot  to  Canfleld 4 

"                   Canfleld  to   Harper    6 

n.  from  Harper  324  ft 4 

**                   324  ft.  n.  of  Harper  to  Trombly 6 

"                   Trombly  to  Griffin   4 

•*                   crossing  s.  side  of  N.  Boulevard 8 

Mohawk  St.,  crossing  Vlnewood,  e.  side 4 

Monroe  ave.,  Cadillac  square  to  Randolph 12 

••                 Randolph  to  St.  Antoine  8 

"                 St.  Antoine  to  Elmwood 4 

"                 90  ft.  n.  of  Cadillac  square  to  Farmer 8 

216  ft.  w.  of  to  15  ft.  e.  of  w.  of  Leib 4 

15  ft.  e.  of  w.  of  Leib  to  26  ft.  e.  of  w.  of  Mt.  Elliott 6 

185  ft.  w.  of  to  Helen 4 

''                 alley  s.  of,  alley  n.  of  Cadillac  square  to  Randolph 4 

'*                 alley  s.  of,  Brush  to  8-in.  main  in  Beaubien 4 

alley  s.  of,  8-in.  main  in  Beaubien  to  261  ft.  e.  of  same....  8 

alley  s.  of,  261  ft.  e.  of  Beaubien  to  St.  Antoine 4 

Montcalm  St.,  Cass  to  main  in  Clifford 8 

"                   crossing  e.   side  of  Clifford 6 

"                   e.  line  of  Clifford  to  w.  line  of  Park 8 

'*                   crossing  Park   6 

"                   e.  line  of  Park  to  412  ft.  w.  of  Woodward 8 

"                   412  ft.  w.  of  to  Woodward 4 

"                  alley  e  of  Woodward  to  Brush  4 

"                   Brush  to  w.  line  of  Beaubien 8 

"                   w.  line  of  Beaubien  to  Hastings 6 

"                  Hastings  to  Russell   8 

"                   alley  s.  of,  240  ft.  w.  of  to  Beaubien 4 

Montclair  ave.,  n.  from  6-in.  pipe  in  Mack  to  6  ft.   s.   of  s.  line  of 

Canfleld   6 

Montieth  st.,  Vlnewood  to  Twenty-seventh 6 

Moore  pi.,  crossing  Hubbard  Boulevard  6 

'*             25  ft.  w.  of  e.  of  Twenty-sixth  to  169  ft.  e.  of  e.  of  same....  6 

Moran  st.,  Gratiot  to  Dane  6 
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iComll  St.,  River  it.  to  87  ft  n.  of  n.  of  Chrlstiancy '6 

••  818  ft  s.  of  Dix  to  Toledo 6 

"  alley  w.  of  21  ft  n.  of  s.  of  Brandon  to  4  ft.  n.  of  a.  of 

alley  a.  of  Plumer 6 

Mott  aye.,  16-ln.  main  to  e.  line  of  Woodward 6 

"  e.  from  Woodward  668  ft 4 

Mt  Bnie^t  ave.,  148  ft.  a.  of  Wight  to  286  ft  8.  of  Kercheval 6 

"  286  ft  s.  of  Keroheval  to  Preston 8 

**  Preston  to  Mack  10 

••  Mack  to  GraUot  , 8 

'*  Oratiot  to  s.  line  of  Hendrie  Boulevard  (e.  side)......    4 

'*  crosainff  Boulevard  8 

•'  n.  line  of  Boulevard  to  900  ft  n.  of  Orifiln 

**  800  ft  n.  of  Oriffln  to  Forest  Lawn  Cemetery 

"  Oratiot  to  Warren  (w.  side) 

"  Harper  to  188  ft  s.  of  (e.  side) 

Mullett  St,  Oratiot  to  Chene 

"  St  Antoine  to  Blmwood 

Mulberry  st,  Thirteenth  to  Twelfth 

Myrtle  Boulevard,  Hubbard  Boulevard  to  alley  w.  of  Twenty-sixth.... 

Myrtle  It,  alley  w.  of  Twenty-sixth  to  Orand  River.. 

Nail  ave.,  orossing  Vinewood  

Napoleon  st,  Brush  to  w.  line  Beaubien 

"  crossinsT  Beaubien  

"  e.  line  of  Beaubien  to  Russell 

National  ave.,  Michigan  to  Orand  River 

Navarre  st,  McOlellan  to  426  ft.  e.  of  e 

Newark  st.  Twentieth  to  Nineteenth  

Newberry  ave..  Cavalry  to  841  ft  w.  of  Junction 

"  841  ft  w.  of  to  Junction 

Newton  ave.,  1,264  ft  w.  of  to  Jos.  Campau 

Newport  ave.,  70  ft  s.  of  n.  of  Jefferson  to  387  ft.  n.  of  same 

Nineteenth  st.  Fort  to  Baker 

"  crossing  Porter  n.  to  s.  line 

"  Baker  to  Newark   

"  alley  w.  of,  197  ft  s.  of  to  Rose 

Noble  st.  Seventh  to  Sixth 

"  Oreenwood  to  160  ft.  w.  of  Fourth 

160  ft  w.  of  to  Fourth 

Norton  st,  288  ft.  e.  of  to  Wesson 

"  Thirty-first  to  386  ft  e.  of  Junction 

"  886  ft  e.  of  to  Junction 

N.  Boulevard,  14  ft.  w.  of  w.  of  Hubbard  Boulevard  to  10-in.  main  in 

Orand  River   

'*  Grand  River  10-in.  main  to  30-in.  main  in  Collins 

"  (n.  side).  330  ft.  w.  of  w.  of  Grand  River  to  639  ft.  e.  of 

e.   of  same  '. 

"                    (n.  side),  1,103  ft.  w.  of  w.  of  Sullivan  to  100  ft.  w.  of 
same  

"  (n.  side),  228  ft  w.  of  w.  of  Eighteenth 

"  (n.  side),  e.  to  w.  line  of  Eighteenth 

**                   (n.  side),  6  ft.  w.  of  w.  of  Woodward  to  8-in.  main  and 
from  16-in.  main  to  3  ft  e.  of  e.  of  same 

"  (n.  side),  crossing  Woodward  between  8  and  16-in.  mains 

••  (n.  side),  St  Aubin  to  49  ft  e.,. 

"  (n.  side),  20  ft  e.  of  w.  of  Dubois  e.,  174  ft 

"  (8.  side),  16  ft.  w.  of  e.  of  Hubbard  Boulevard  to  9  ft. 

e.  of  e.  of  Grand  River 4 


tt 
<( 
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N.  Boulevard,  (s.  side),  33  ft.  w.  of  e.  of  Sullivan  to  146  ft.  e.  of  same..    4 

**  (s.  side),  crossing  Eighteenth  and  Fourteenth 4 

**  (s.  side),  367  ft.  w.  of  Twelfth  to  e.  line 4 

"  (s.  side),  crossing  Greenwood,  e.  side 4 

(s.    side),    15   ft.w.    of   e.curb  of  Greenwood  to  69  ft.  e. 

of  same 4 

(s.  side),  11  ft.  e.  of  w.  of  Cass  to  13  ft.  e.  of  e.  of  same    4 
(s.  side),  8-in.  main  in  Woodward  to  100  ft.  e.  of  Rivard.    4 

(s.  side),  w.  of  w.  of  Chene  27  ft 4 

(s.  side),  40  ft.  w.  of  e.  of  Mitchell  to  64  ft.  e.  of  e 4 

Oakland  ave.,  Piquette  to  Trombly 6 

"  Milwaukee  to  s.  line  of  Boulevard 4 

"  s.  line  of  N.  Boulevard  to  24-in.  main,  87  ft 6 

••  24-in.  main  in  N.  Boulevard  to  27  ft.  n.  of  s.  of  Horton..  10 

Horton  to  Hamlin   6 

Hamlin  to  Sidney  10 

"  Belmont  to  Harmon  10 

•*  Harmon  to  130  ft.  n.  of  Woodland 8 

Orchard  St.,  Trumbull  to  Sixth 6 

Sixth  to  w.  side  Elton  Park 4 

:*  e.  side  of  Elton  Park  to  First 4 

Orleans  St.,  Atwater  to  Jefferson 10 

"  Jefferson  to  100  ft.  n.  of  n.  of  Wilkins 8 

"  Congress  to  75  ft.  n.  of  n.  of  Wilkins 24 

"  crossing  Leland,  s.  side  6 

"  Alexandrine  to  s.  line  of  Canfleld 6 

••  crossing  s.  side  of  Canfleld  30  ft 30 

Garfield  to  252  ft.  n.   of 4 

252  ft.  n.  of  Garfield  to  195  ft.  n.  of  Forest..., 6 

••  Trombly  to  Lyman   4 

Ottawa  St.,  e.  from  Thirteenth  130  ft 8 

Otis  St.,  e.  from  Junction  300  ft 4 

300  ft.  e.  of  Junction  to  alley  w.  of  Thirty-first 6 

Owen  ave.,  16-ln.  main  in  Woodward  to  1,220  ft.  e.  of  Woodward 6 

Pallister  ave.,  260  ft.  w.  of  to  Hamilton  Boulevard 6 

"  crossing  w.  side  of  Woodward 6 

Palmer  ave..  Woodward  to  254  ft.  w.  of  w.  of  Brush 4 

254  ft.  w.  of  to  w.  line  of  Brush 6 

**  crossing  w.  side  of  Brush 4 

'*  crossing  e.  side  of  Brush 6 

'*  crossing  Beaubien  and  St.  Antoine,  n.  and  s.  sides 4 

"  crossing  Hastings  e.  to  w.  lines 6 

•*  crossing  Russell  and  St.  Aubin 4 

e.  line  of  St.  Aubin  to  129  ft.  w.  of  Dubois 6 

"  129  ft.  w.  of  Dubois  to  e.  line  of  Grandy 4 

Mitchell   to  McDougall   6 

**  crossing  w.  side  of  Moran 6 

"  20  ft.  e.  of  w.  of  Moran  to  190  ft.  e.  of  same 4 

*•  190  tt.  e.  of  e.  of  Moran  to  300  ft.  e.  of  same 6 

4  ft.  e.  of  w.  of  Mt.  Elliott  to  159  ft.  e.  of  Meldrum 6 

"  Townsend  to  235  ft.  e.  of  Baldwin.. 6 

•«  235  ft.  e.  of  Baldwin  to  Van  Dyke 4 

alley  s.  of  (or  private  st.  n.  of  Ferry),  362  ft.  w.  to  Rivard    8 
••  alley  s.  of  (or  private  st.  n.  of  Ferry),  crossing  w.  side 

'  of  Rivard * 

Park  ave.,  Dix  to  Toledo  ^ 

"  (east  of  city  limits).  Mack  to  124  ft.  n.  of  n.  of  Warren....    6 
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pL  east,  Michigan  to  s.  line  of  State 4 

"                   crosBingr  State   6 

Parte  St.,  Woodward  to  Columbia  16 

"          Columbia  to  B&gg  8 

*•          Bsigg  to  Peterboro  6 

"          Woodward  to  Washington 6 

Parker  ave.,  6  ft.  n.  of  s.  of  alley  n.  of  Jefferson  to  260  ft.  n.  of  Coe 6 

842  ft.  s.  of,  to  534  ft.  n.  of  Mack 6 

Parionan  ave.,  473  ft.  w.  of  Seventh  to  Hamilton  Boulevard 4 

"                    w.  line  of  Woodward  to  16-in.  main 6 

ParsoiiB  St.,  Cass  to  Woodward  4 

Pennsylvania  ave.,  Jefferson  to  410  ft.  n.  of  n.  of  Kercheval 6 

"                             145  ft.  s.  of  Mack  to  50  ft.  n.  of  Elsa 6 

Perrlen  Park,  26  ft.  w.  of  e.  of  Chene,  e.  410  ft 4 

Perry  St.,  Humboldt  to  Eighteenth 4 

"            Harrison  to  Twelfth  6 

•*            National  to  alley  w.  of  Trumbull 4 

"            alley  e.  of  Trumbull  to  Grand  River 4 

"            alley  s.  of,  alley  w.  of  Eighth  to  alley  w.  of  Sixth 4 

Peterboro  St.,  Cass  to  Woodward 4 

Philadelphia  ave.,  e.  from  Russell  389  ft 4 

Pierce  St.,  Dequindre  to  Jos.  Campau 4 

Pine  St.,  crossing  e.  side  of  Twelfth 4 

"          e.  line  of  Twelfth  to  National 3 

"          National  to  Grand  River  4 

Pitcher  St.,  Seventh  to  Sixth  4 

"              Greenwood  to  150  ft.  w.  of  Fourth 4 

"              150  ft.  w*  of,  to  Fourth 3 

"              alley  e.  of  Third  to  Cass 4 

Pingree  ave.,  Hamilton  Boulevard  to  Woodward 6 

PIquette  ave.,  Sullivan  to  Eighteenth 4 

"                    Fourteenth  to  e.  line  of  same 6 

"                    e.  line  of  Fourteenth  to  Wabash 4 

**                    Twelfth,  crossing  e.  side 6 

"                    e.  lino  of  Twelfth  to  w.  line  of  Avery 4 

"                    Lincoln  to  Trumbull   6 

"                    Greenwood  to  124  ft.  e.  of  e.  of  Fifth 6 

"                   Woodward  to  Beaubien   4 

"                    Beaubien  to  Russell  6 

"                    Dubois  to  186  ft.  e.  of  e.  line  of  same 6 

"                    186  ft.  e.  of  e.  of  Dubois  to  Chene,  e.  line 4 

"                    e.  line  of  Chene  to  Grandy 6 

"                    Mitchell  to  32  ft,  e.  of  e.  of  McDougall  Boulevard 6 

**                    32  ft.  e.  of  e.  of  Boulevard  to  Collins,  w.  line 4 

"                    w.  line  of  Collins  to  326  ft.  w.  of  Mt.  Elliott 6 

326  ft.  w.  of  to  Mt.  Elliott 4 

Pleasant  ave.,  n.  from  River  st.  515  ft 4 

Plum  St.,  Trumbull  to  alley  e.  of 6 

"           alley  e.  of  Trumbull  to  Second 4 

Plumer  st.,  Livernois  to  Welch 4 

"                Wesson  to  283  ft.  w.  of  Junction 6 

"                283  ft.  w.  of  Junction  to  w.  line  of  McKinstry 4 

**                crossing  w.  side  of  McKinstry 6 

"  alley  s.  of,  alley  w.  of  Morrell  to  614  ft.  w.  of  alley  w.  of 

McKinstry  6 

**                alley  s.  of,  614  ft.  w.  of,  to  alley  w.  of  McKinstry 4 

Pollard  St.,  1,242  ft.  w.  of,  to  Jos.  Campau 4 
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Poplar  St.,  Twenty-fourth  to  184  ft.  w.  of  Twenty-third 6 

184  ft.  w.  of  Twenty-third  to  Tillman 4 

*'  Maybury  to  376  ft.  e.  of  same 4 

"  51  ft.  w.  of  Sullivan  to  Humboldt 6 

'*  w.  line  of  Fifteenth  to  110  ft.  e.  of  Wabash 4 

"  110  ft.  e.  of  e.  of  Wabash  to  Thirteenth 6 

Porter  St.,  crossing  Campbell  6 

"  Ferdinand  to  McKinstry 4 

"  Scotten  to  w.  line  of  Hubbard 3 

*•  crossing:  Hubbard,  w.  side 4 

**  Vinewood  to  e.  line  of  W.  Boulevard 6 

"  e.  line  of  W.  Boulevard  to  Twenty-second 4 

"             22  ft.  e.  of  w.  of  Twenty-second  to  20  ft.  w.  of  e.  of  Twen- 
tieth      8 

•*  20  ft.  w.  of  e.  of  Twentieth  to  30  ft.  w.  of  e.  of  Fourteenth..  10 

"  e.  from  Fourteenth  172  ft 3 

Thirteenth  to  210  ft.  w.  of  Twelfth 4 

"  210  ft.  w.  of  to  Twelfth 3 

"  31  ft.  w.  of  e.  of  Fourteenth  to  9  ft.  w.  of  w.  of  Tenth 12 

•*  alley  s.  of,  8  ft.  w.  of  e.  of  Thirteenth  to  23  ft.  e.  of  e.  of 

same 4 

"  alley  s.  of,  23  ft.  e.  of  e.  of  Thirteenth  to  alley  e.  of  same..    8 

"  alley  s.  of.  Twelfth  to  First 4 

Prentiss  ave.,  Greenwood  to  alley  w.  of  Fourth 4 

Third  to  Cass  4 

'*  alley  8.  of,  from  Second  e.  150  ft 3 

Preston  st.,  McDougrall  to  Mt.  Elliott ^ 4 

Private  road,  private  way  (e.  of  Russell),  s.  from  Cl^  405  ft 4 

Pulford  ave.,  Gratiot  to  Mt.  Elliott 4 

*'  Meldrum  to  Beaufait 4 

Putnam  ave..  Fourteenth  to  Wabash 4 

w.  line  of  Thirteenth  to  185  ft.  w.  of  Twelfth 4 

185  ft.  w.  of,  to  Twelfth 3 

*'  Twelfth  to  Trumbull  4 

"  Lincoln  to  Fourth  4 

*'  Third  to  323  ft.  e.  of  same 4 

'•  323  ft.  e.  of  Third  to  alley  w.  of  Second 6 

**  318  ft.  w.  of  to  Cass  (n.  lawn) 6 

*'  5  ft.  e.  of  w.  of  alley  e.  of  Second  to  w.  line  of  Caas 

(s.  lawn)  6 

"  w.  line  of  Cass  to  60  ft.  w.  of  Woodward 4 

'*  60  ft.  w.  of  to  Woodward 6 

Railway  ave.,  Scotten  to  La  Salle 6 

Randall  St.,  crossing  w.  side  of  Twenty-third  26  ft 4 

Randolph  St.,  alley  s.  of  Atwater  to  Jefferson 4 

••  Atwater  to  24-in.  main  in  Cadillac  square 8 

•*  Lamed  to  Congress  4 

Congress  to  s.  line  of  Gratiot 6 

crossing  Gratiot   10 

Gratiot  to  Adams  6 

**  alley  e.  of,  alley  s.  of  Fort  to  Champlain 4 

•'  alley  e.  of,  alley  s.  of  Macomb  to  Gratiot 4 

Ranspach  St.,  Livernois  to  Hammond  4 

Raynor  St.,  Clinton  to  Gratiot  4 

Reed  pi.,  335  ft.  w.  of  to  Greenwood 4 

*'  Greenwood  to  36  ft.  w.  of  Fourth 3 

36  ft.  w.  of  to  Fourth 4 


it 
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Etoeder  aye.,  488  ft.  w.  of  Campbell  to  Junction 4 

RayulaT  ave.,  Military  to  Cavalry  6 

Eteservoir  grrounds,  n.  of  basin  to  30-in.  branch 24 

"  8.  and  w.  sides  of  basin 24 

Rfoh  St.,  Twenty-eifirbth  to  Claris 6 

"         Clark  to  Scotten  4 

••         Vlnewood  to  204  ft.  e.  of  same 4 

••         804  ft.  e.  of  Vlnewood  to  Twenty-seventh 6 

Rtopelle  St.,  Atwater  to  Jefferson S 

"  Jefferson  to  Larned  12 

•'  Liamed  to  Adelaide  8 

"  Adelaide  to  218  ft.  n.  of  Hancock 6 

Frederick  to  Kirby  6 

alley  e.  of,  Willis  to  Canfleld 4 

"  alley  e.  of,  Garfield  to  233  ft.  n.  of  same 4 

"  alley  e.  of,  233  ft.  n.  of  Garfield  to  alley  s.  of  Hancock 6 

XUvard  St.,  Atwater  to  Jefferson 8 

*•  Jefferson  to  Clinton 10 

"  Clinton  to  9  ft.  s.  of  Mullett 6 

Mullett  to  Gratiot  10 

"  Gratiot  to  Watson  4 

"  Eliot  to  90  ft.  s.  of  Warren 4 

••  90  ft.  s.  of  Warren  to  21  ft.  n.  of  s.  of  Farnsworth 6 

•*  21  ft.  n.  of  s.  of  Farnsworth  to  36  ft.  n.  of  s.  of  Kirby 16 

Kirby  to  221  ft.  n.  of  Palmer 4 

"  221  ft.  n.  of  Palmer  to  alley  n.  of  Harper 6 

••  crossing:  Piquette  4 

**  5  ft.  s.  of,  to  153  ft.  n.  of  N.  Boulevard 6 

"  153  ft.  n.  of  N.  Boulevard  to  Clay 4 

"  n.  from  Clay  1,178  ft 6 

"  Larned  to  Congress  4 

River  St.,  55  ft.  w.  of  w.  of  Dearborn  to  w.  line  of  city  limits 6 

"  w.  line  of  city  limits  to  Campau 6 

"  Campau  to  Pleasant  8 

"  Pleasant  to  75  ft.  e.  of  Swain 6, 

"  525  ft.  w.  of  Twenty-fourth  to  w.  side  of  M.  C.  R.  R.  tracks..    8 

"  crossiniT  M.  C.  R.  R.  from  w.  to  e.  side  270  ft -. 6 

"  e.  side  of  M.  C.  R.  R.  tracks  to  Sixth  st 8 

"  Sixth  to  Fifth  and  Fourth  to  Third 4 

"  alley  s.  of.  Third  to  Second 4 

Roby  St.,  n.  from  Ferry  325  ft 4 

Rohns  ave.,  Goeth«  to  1,283  ft.  n.  of  n.  of  Mack 6 

"  360  ft.  s.  of  Chapin  to  800  ft.  s.  of  Gratiot 8 

**  800  ft.  s.  of  Gratiot  to  Harper.. 6 

Rolfe  pi.,  22  ft.  s.  of  n.  of  Mack  to  521  ft.  n.  of  same 6 

Rollin  St.,  41  ft.  w.  of  e.  of  Wesson  to  336  ft.  e.  of  e.  of  same 6 

Romeyn  St.,  Cavalry  to  Campbell  6 

"  Campbell  to  Junction  4 

Rose  St.,  Twentieth  to  Eighteenth 4 

Rosedale  ave.,  16-in.  main  to  e.  line  of  Woodward 6 

'*  e.  line  of  Woodward  to  w.  line  of  Oakland 4 

••  w.  line  of  to  Oakland 6 

Rowena  St.,  Woodward  to  23  ft.  e.  of  w.  of  John  R — 4 

"  23  ft.  e.  of  w.  of  John  R.  to  23  ft.  e.  of  w.  of  Brush 8 

**  23  ft.  e.  of  w.  of  Brush  to  Riopelle 4 

Rowland  St.,  24-in.  main  in  Michigan  to  Grand  River 8 


•  .•.  •••  :•  •: 
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Russell  St.,  Larned  to  n.  line  of  Congress 6 

•'               Congress  to  Macomb  8 

Mullett  to  Watson   8 

Watson  to  Canfield  6 

'*               Canfield  to  s.  line  of  Hendrie 10 

'*               s.  line  of  Hendrie  to  s.  line  of  Piquette 8 

s.  line  of  Piquette  to  Alger 6 

**               alley  e.  of,  Chase  to  Fort 4 

alley  e.  of,  Willis  to  220  ft.  n.  of  same 4 

St.  Albertus  pi.,  22  ft.  e.  of  Dequindre  to  260  ft.  w.  of  St.  Aubin 4 

260  ft.  w.  of  to  St.  Aubin Z 

St.  Antoine  St.,  Atwater  to  Congress 8 

"                       Congress  to  s.  line  of  Champlain 6 

"                       crossing  Champlain   8 

"                      n.  line  Champlain  to  n.  line  of  Gratiot 6 

"                     Jefferson  to  Congress  4 

*'                       Catherine  to  Elizabeth   12 

Elizabeth  to  Adelaide  e 

"                      Adelaide  to  Watson  8 

"                      Watson  to  n.  line  of  Farnsworth 6 

"                      crossing  Frederick  and  Palmer  6 

"                       s.  line  Medbury  to  s.  line  of  N.  Boulevard 6 

•'                      crossing  N.  Boulevard  s.  side  to  24-in.  main 8 

'•                      alley  e.  of  N.  Boulevard  to  Custer 3'&  4 

St.  Aubin  ave.,  Atwater  to  22  ft.  n.  of  n.  of  Harper 6 

**                      22  ft.  n.  of  n.  of  Harper  to  Trombly 8 

Trombly  to  27  ft.  n.  of  s.  of  Clay 10 

Clay  to  22  ft.  n.  of  Danforth 6 

*'                      Larned  to  Congress  ». 12 

'*                       Congress  to  Champlain  36 

"                       alley  e.  of  Kirby  to  Palmer 4 

St.  Clair  ave.,  602  ft.  s.  of  Jefferson  to  8-in.  main  in  Jefferson 4 

St.  Clair  pi..  Nineteenth  to  alley  w.  of  Eighteenth 4 

St.  Joseph  St.,  Russell  to  Riopelle  Z 

'*                     e.  line  of  Riopelle  to  310  ft.  e.  of  St.  Aubin 4 

••                     310  ft.  e.  of  St.  Aubin  to  w.  line  of  Chene 3 

"                     crossing  Chene   4 

"                      e.  line  of  Chene  to  202  ft.  e.  of  same 3 

'*                     202  ft.  e.  of  Chene  to  Grandy,  w.  line 4 

"                      w.  line  of  Grandy  to  18  ft.  e.  of  w.  of  Jos.  Campau 6 

w.  line  of  McDougall  to  w.  line  of  Collins 3  &  4 

w.  line  of  Collins  e.  188  ft 6 

St.  Paul  ave.,  Bellevue  to  e.  line  of  Concord 4 

"                   crossing  Frontenac  Boulevard  6 

"                   e.  line  of  Frontenac  Boulevard  to  e.  line  of  Field 4 

'*                   Townsend  to  Baldwin   4 

**                   Iroquois  to  Burns   6. 

**                   Crane  to  alley  w.  of  same 4 

'•                   Holcomb  to  Belvidere   S 

Sargent  st.,  St.  Aubin  to  6  ft.  e.  of  D.,  G.  H.  &  M.  R.  R B 

"                crossing  Collins   6 

Savoy  St.,  Twenty-fourth  to  Twenty-third 4 

"             Twenty-second  to  Twenty-first  i 

Schiller  St.,  e.  from  McClellan  245  ft 4 

Schiller  Boulevard,  (n.  and  s.  sides),  at  w.  line  of  Woodward  8  ft 4 

Schneider  pL,  e.  from  Ellery  105  ft 0 

••                   105  ft.  e.  of  Ellery  to  Mt.  Elliott 4 
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Icott  St.,  Rippelle  to  e.  line  of  St  Aubin 4 

"           e.  line  of  St.  Aubin  to  Dubois 3 

"           crossing  Dubois  to  156  ft.  e.  of  same 4 

**           156  ft.  e.  of  Dubois  to  499  ft.  e.  of  Chene 3 

**           499  ft.  e.  of  Chene  to  Jos.  Campau ; 4 

"  Orleans  to  Chene  30 

Scotten  ave.,  Fort  to  Dix  6 

"                 Dix  to  Buchanan  (s.) 8 

'*  Buchanan  (s.)  to  Buchanan  (n.) 16 

"                 Buchanan  to  McGraw  6 

Scovel  pi.,  crossing  W.  Boulevard  to  24  ft.  e  of  same 6 

'*              25  ft.  w.  of  e.  of  Twenty-sixth  to  203  ft.  e.  of  same 6 

in  Mound   "Eckstrom"   50  ft 4 

dears  ave.,  Holcomb  to  193  ft.  e.  of  McClellan .\....  4 

Second  st..  Front  to  Woodbrldge  6 

"  Woodbrldge  to  alley  n.  of  Jefferson 10 

••  crossing  Congress  10 

"               Abbott  to  alley  s.  of  same 8 

Abbott  to  Grand  River  10 

"               alley  w.  of,  Front  to  alley  n.  of  same 4 

"               alley  w.  of,  alley  s.  of  to  Lewis 4 

Second  ave..  High  to  166  ft.  n.  of  Henry 4 

Grand  River  to  Bagg  10 

Bagg  to  s.  line  of  Canfleld 6 

"                crossing  Canfleld  s.  line  to  20  ft.  s.  of  n 8 

20  ft.  s.  of  n.  to  30  ft.  n.  of  Prentiss 6 

'*                 (e.  side)  16  ft.  s.  of  n.  of  Forest  to  17  ft.  s.  of  n.  of  Han- 
cock     6 

"                 crossing  Forests,  line  to  22  ft.  n.  of  n.  line 6 

"                 (e.  side)  crossing  Putnam  and  Merrick 6 

"                 (w.  side)  crossing  Putnam  and  Merrick 4 

36  ft.  s.  of  n.  of  Kirby  to  2  ft.  n.  of  n.  of  Colbum 6 

•*                24  ft.  s.  of  n.  of  Colburn  to  s.  line  of  N.  Boulevard 6 

"                 crossing  N.  Boulevard  8 

alley  w.  of.  Forest  to  28  ft.  n.  of  s.  of  Merrick 6 

'*                 alley  e.  of,  alley  n.  of  Canfleld  to  Prentiss 4 

alley  e.  of,  28  ft.  n.  of  s.  of  Warren  to  16  ft.  n.  of  s.  of 

Putnam   6 

Secor  pi.,  from  Ferry  to  267  ft.  s.  of  s .* 4 

Belden  ave..  Seventh  to  Sixth 4 

"                 crossing  Greenwood 4 

"                 Greenwood  to  alley  w.  of  Fourth 3 

"                 alley  w.  of  to  Fourth 4 

"                 Third  to  Woodward   4 

•'                alley  s.  of,  Greenwood  to  alley  w.  of  Fourth 4 

Seminole  ave.,  21  ft.  s.  of  n.  of  Agnes  to  n.  line  of  St.  Paul 6 

"  alley  e.  of,  6  ft.  n.  of  s.  of  alley  n.  of  Jefferson  to  n. 

line  of  Cham  plain   4 

"  alley  e.  of,  n.  line  of  Champlain  to  21  ft.  s.  of  n.  of 

Agnes    6 

Seventh  St.,  River  st.  to  alley  n.  of  Lafayette 8 

"  alley  n.  of  Lafayette  to  Bagg  10 

"                Bagg  to  Grand  River 8 

"                Grand  River  to  Calumet 6 

**                crossing  Calumet  s.  to  n.  line 8 

"                n.  line  of  Calumet  to  684  ft.  n.  of  Stanley 6 

**                alley  w.  of,  alley  s.  of  to  Spruce 3 


4 


4      rf 


Seventh  «t.,  alley  w.  of,  alley  a.  of  to  Perry 

BeTenteedth  Bt.,  Port  to  Poplar  

"  Poplar  to  B.  line  of  Buchanan 

"  B.  line  or  Buchanan  to  Warren 

Seward  ave.,  IM  (t.  w.  of  Hamilton  BoulL'vard  to  Woodward 

Seybum  ave.,  Jefferaon  to  n.  line  ot  Agnes 

4E2  ft.  a.  of  to  Qratlot 

Shady  lane,  cronlng  W    Boulevard 

"  croBBlng:  VInewood .,,    , 

Bhokeapeare  Boulevard,  (n.  and  s.  sidee)  at  w.  line  of  Woodward  9  ft.   < 
Shelby  bL,  Atwater  to  Woodbrldge  

"  WoodbridKe  crossing  n.  Bide 

•'     ,  n.   line  ot  Woodtirldge  to  Michigan 

"  LAfayette  to  alley  b.   of  Michigan 

Sheridan  ave,,  Jefferaon  to  36  ft.  ■.  of  n.  of  Waterloo 

"  Mack  to  Qratlot   

Gratiot  to  IS  ft.  o.   of  Ferry 

Sherman  Bt.,  Haatlnga  to  Elmwood  

"  RuBsell   ^0   Orleans        

"  croBsing  Jos.  Campau  w.  to  e.  line 

Shipherd  ave.,  Champlaln  to  221  ft.  n.  of  n 

"  n.   from   Florene  IflB  ft 

Slhley  St.,    Clldora   to  "Woodward   

Sidney  ave.,  16-ln.  main  In  Woodward  to  Oakland 

'■  Russell  to  779  ft.  e.  of 

Slith  St.,  River  at.  to  Congreas  16 

Congreaa  to  Abbott   tt 

"  River  Bt.  to  alley  n.  of 

"  Abbott  to  Cherry  

Cherry  to  «  ft.  a.  of  Bagg U 

47  ft.  a.  of  Bagg  to  2*-ln.  main U 

"  n.  from  Bagg  to  Grand  River 

"  Grand  River  to  473  ft.  n.  of 

*73  ft.  n.  of  Grand  Blver  to  Calumet 

"  oroaaing  Calumet    

n.  line  of  to  SO  it.  a.  ot  Calumet 

SO  ft.  n.  of  m.  ot  Calumet  to  26S  ft.  n.  of  Lyaander 

Sixteenth  at.,  Lafayette  to  Myrtle 

Myrtle  to  Buchanan  

"  Buchanan  to  Grand  River 10 

Granil    RUrr  to  McGraw 

H.  from  24-ln.  main  In  N.  Boulevard  6S  ft 

"  alley  w.  of,  Lafayette  to  Howard 

Smith  ave.,  Woodward  to  3  ft.  w.  of  w.  ot  Oakland 

3  ft.  w.  of  w,  of  to  25  ft.  e.  ot  w.  of  Oakland 

South  St.,  Grand  River  to  Noble  

Southern  ave.,  Uvemola  to  iS2  ft.  e.  of  aame 

Spencer  at..  Second  to  Caaa 

"  alley  b.  ot,  alley  e.  of  Second  to  First 

"  alley  b.  of,  e.  of  Plrat  to  Cass 

Sproat  Bt,  CaSB  to  Woodward 

Spnjce  Bt.,  Thirteenth  to  Twelfth   

Twelfth   to   Harrison 

"  National  to  alley  w.  of  Trumbull 

"  alley  w.  of  to  Seventh 

)  Fifth  
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ce  St,    alley  i.  ol,  from  second  alley  w.  of  to  ant  alley  w.  of 

Seventh  g 

idlah  rt..  Twentieth  to  Foundry  t 

JllOT  »v«.,    Tillman  lo  Wllllama     e 

"                  Orand  River  lo  Sullivan   6 

"                  ciMMBlng  Humboldt,  w  aide  t 

"                  26  ft.  w.  of  e.  of  Humboldt  to  2  (t.  e.  of  e.  of  ElKhteenth  6 

"                  Stanton   to  Sixteenth  g 

"                  croiaing  Fourteenth   g 

'■                  ISS  ft.  w.  of  to  Twelfth \  4 

"                  Commonwealth  to  Seventh  t 

"                  Seventh  to  Greenwood   6 

tMitonkTe.,  Merrick  to  Antoinette e 

crOMinK    N    Boulevard   G 

Urk  •ve.,  Iilvemoli  to  Welch  4 

tat«  Bt.,  Cua  to  Woodwajd 10 

croMlnt  WashlnKton  e.  aide  Z4  ft 84 

"           80  ft.  w.  of  e.  of  WaahlnBton  to  Woodward 30 

"           alley  a.  of,  from  Caae  to  alley  w,  of  Washington 4 

"  alley  b.  of,  (rom  alley  e.  of  WaahlnBton  to  e.  line  of  Qria- 

"  alley  a.  of,  e.  line  ot  Orlewold  to  alley  w.  of  Woodward 8 

Btevena  ave.,  X  ft.  n.  of  b.  of  Gratiot  to  386  ft.  n.  of  aame t 

8tlmaoa  pi.,  Caaa  to  Woodward 4 

Stewart  at.,  Bellevue  to  Canton  g 

SnlUvan  av«.,  Micliisan  to  463  ft.  n.  of  Buchanan 6 

25  ft.  ft.  of  a.  of  Stanley  to  Baltimore 6 

Summit  ave..  Klver  si.  to  Port e 

Superior  St.,  crossing  Brush  

"  3  ft.  e.  of  e.  of  Brush  to  220  ft.  w.  of  Beaublen 

220  ft.  w.  of  to  Beaublen 

"  Beaublen  to  RuBiell  

"  Rlopelle  to  Dequlndre  

"  Dequlndre  to  St.  Aubin  

"  croBalng  e.  aide  ot  St.  Aubln 

"  St.  All  bin  to  W.  line  of  Chene 

"  croBslng  Chene   

e.  line  of  to  343  ft.  e.  ot  Chene 

S43  n.  e.  of  Chene  to  Mitchell 

"  MoDoUKKll  to  Gratiot   

Swain  ave.,  Wft.  b.  of  Wabash  R.  B.  to  Fort 

Sycamore  at.,  Wabaah  to  Hftrriaon  

"  National  to  alley  w.  o(  Trumbull 

m  ft.  w.   of  to  Grand  Klver 

Sylvan  at.,  Vloewood  to  ffi  ft.  e.  ot  aame 

'■  a  ft.  e.  ot  Vlnewood  to  lOB  (t  w.  ot  Twenty-seventh 

"  lOS  ft. -w.  otto  Twfnty-aeventh ■ 

Srlveater  at.,  Gratiot  to  Mt.  Elliott  

"  Besutait   to  Concord 

Taylor  ave.,  2  ft.  w.  ot  e.  of  Hamilton  Boulevard  to  16-ln.  main 

Woodward   

Tenth  at..  River  st.  to  Abbott  8 

Abbott  to  WmUffan  24 

Theodore  at.,  John  R.  toJOefl.  e.  of  mopelle 

3SS  ft.  w.  otSt.  Aubln  to  w.  line  of  Dubois 
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Theodore  St.,  crossing:  Dubois   ft 

e.  line  of  Dubois  to  Grandy 4 

11  ft.  e.  of  w.  of  Jos.  Campau  to  27  ft.  w.  of  e.  of  Mc- 

Dougall  6 

"                   crossing  Collins   6 

"                   crossing  Moran   w.   side 6 

"                   e.  from  Moran  375  ft 4 

"                   crossing  Mt.  Elliott  main  to  main 6 

15  ft.  w.  of  e.  of  Mt.  Elliott  to  w.  line  of  Beaufait i 

"                   Helen  to  191  ft.  e.  of  same 6 

"                   alley  s.  of,  e.  and  w.  of  Davis  pi.  150  ft 4 

Third  st.,  Front  to  s.  line  of  River  st 6 

"           s.  line  of  River  st.  to  Lamed 8 

Lamed  to  alley  n.  of 6 

Larned  to  Fort  st 24 

Abbott  to  High   6 

alley  e.  of,  alley  n.  of  Michigan  to  Lewis 4 

Third  ave.,  Grand  River  to  Bagg 8 

Bagg  to  Calumet,  s.  line 6 

8.  to  n.  line  of  Calumet  8 

n.  line  of  Calumet  to  Holden,  n.  line 6 

crossing  Baltimore  6 


<< 
<< 


<< 
11 
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Calumet  to  Canfield  30 

"  alley  e.  of,  from  Henry  to  Brainard 4 

Thirteenth  st.,  River  st.  to  Fort 4 

Fort  to  Howard   6 

alley  s.  of  Porter  to  Porter 4 


«• 

Porter  to  Ash  * 6 

(I 

II 


II 
II 


crossing    Myrtle 6 

Magnolia  to  n.  line  of  Grand  River 6 

n.  line  of  Grand  River  to  15  ft.  n.  of  Canfield 4 

'*                      16  ft.  n.  of  Canfield  to  Hancock 6 

Hancock  to  150  ft.  n.  of 4 

150  ft.  n.  of  Hancock  to  20  ft.  n.  of  s.  of  Kirby 6 

25  ft.  n.  of  s.  of  Harper  to  210  ft.  n.  of  n.  of  same 6 

alley  w.  of,  Bagg  to  Myrtle 6 

Thirtieth  St.,  30  ft.  s.  of  Jackson  to  Buchanan 6 

'•                   Devereaux  to  153  ft.   s.  of  Warren 6 

Thirty-first  St.,  Michigan  to  250  ft.  s.  of  Warren 6 

150  ft.  s.  of  to  Norton 6 

Thirty -second  st.,  Michigan  to  15  ft.  s.  of  Buchanan 4 

"                             15  ft.  s.  of  to  86  ft.  n.  of  Buchanan 6 

*'                            85  ft.  n.  of  to  385  ft.  n.  of  Buchanan 8 

"                            385  ft.  n.  of  Buchanan  to  82  ft.  n.  of  Horatio 6 

Thirty-third  St.,  Michigan  to  Horatio   6 

Thirty-fourth  st.,  Michigan  to  136  ft.  n.  of  Jackson 8 

64  ft.  s.  of  to  132  ft.  n.  of  Buchanan 8 

132  ft.  n.  of  Buchanan  to  126  ft.  n.  of  Rich 6 

Thirty-fifth  st.,  Michigan  to  n.  line  of  Buchanan 6 

*'                        n.  line  of  Buchanan  to  277  ft.  n.  of  n.  of  Rich 8 

Thompson  ct.,  n.  of  Forest  115  ft 4 

Tillman  ave.,  Michigan  to  300  ft.  n.  of  Merrick 6 

"                    Hudson   to   McGraw    6 

Toledo  ave.,  Livernois  to  McKinstry 6 

McKinstry  to  360  ft.  e.  of  Scotten 4 

360  ft.  e.  of  Scotten  to  Hubbard 6 

w.  Lne  of  W.  Boulevard  to  Twenty-fifth 6 


11 
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Tontl  St.,  Van  Dyke  to  Maxwell 6 

Torrey  St.,  Twenty-eighth  to  Lovett 4 

"  crossing:  w.  side  of  Scotten 4 

Townsend  ave.,  Jefferson  to  36  ft.  n.  of  s.  of  Waterloo 6 

"  n.  from  Mack  208  ft 6 

208  ft.  n.  of  Mack  to  s.  line  of  Gratiot 4 

•*  s.  line  of  to  8-in.  main  in  Gratiot  8 

"  8-in.  main  in  Gratiot  to  n.  line  of  Palmer 6 

Trombly  ave.,  Oakland  to  Hastings 6 

*'  Crystal  to  Russell   4 

'*  Russell  to  20  ft.  e.  of  w.  of  Dubois 8 

183  ft.  w.  of  to  Chene 6 

•*  Chene  to  w.  line  of  Collins 4 

*'  crossing    Collins    6 

e.  line  of  Collins  to  72  ft.  e.  of  Ellery 4 

72  ft.  e.  of  Ellery  to  e.  line  of  Mt.  ElUott 6 

Trowbridge  ave.,  16-in.  main  to  e.  line  of  Woodward 6 

"  e.  line  of  to  511  ft.  e.  of  Woodward 4 

Trumbull  ave.,  21  ft.  s.  of  n.  of  Fort  to  9  ft.  n.  of  s.  of  alley  s.  of 

Abbott  8 

9  ft.   n.  of  s.  of  alley  s.  of  Abbott  to  24-in.  main  in 

Abbott    10 

Abbott  24-in.  main  to  8-in.  main  in  Michigan 8 

Michigan  to  Plum  6 

Grand  River  to  alley  n.  of 6 

Calumet  to  Forest  — 8 


II 


«« 

41 
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Forest  to  497  ft.  n.  of  G.  T.  R.  R 6 

497  ft.  n.  of  G.  T.  R.  R.  to  50  ft.  n.  of  Piquette 8 


4< 
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50  ft.  n.  of  Piquette  to  Holden 6 

alley  w.  of.  Cherry  to  Pine 3 

alley  w.  of, Pine  to  Myrtle  4 

alley  w.  of,  alley  n.  of  Grand  River  to  Calumet 6 

alley  e.   of,  Plum  to  Sycamore 6 

Tuscola  St.,  Fourth  to  Third  6 

"  alley  s.  of.  Greenwood  to  alley  w.  of  Fourth 4 

Twelfth  St.,  458  ft.  s.  of  to  River  st 4 

17  ft.  s.  of  n.  of  River  st.  to  31  ft.  s.  of  n.  of  Lafayette 8 

26  ft.  s.  of  n.  of  Howard  to  25  ft.  s.  of  n.  of  Baker 8 

Baker  to  Calumet  tt 


i< 
i< 
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"  Calumet  to  s.  line  of  Boulevard 8 

**  s.  line  of  to  16  ft.  s.  of  n.  line  of  Boulevard 10 

i< 

ii 


alley  w.  of,  from  121  ft.  s.  of  to  Porter 4 

private  alley  e.  of,  from  12-in.  main  In  Porter  to  alley 

n.  of 4 

Twentieth  st..  Fort  to  Michigan  6 

Twenty-first  st.,  Fort  to  Standish 4 

crossing  Porter  s.  to  n.  line 6 

alley  w.  of,  Brevoort  to  Webster 4 

Twenty-second  St.,  Fort  to  Dalzelle •. 6 

Twenty-third  st..  Fort  to  Magnolia  t> 

Magnolia  to  35  ft.  s.  of  Linden 3 

35  ft.  s.  of  Linden  to  100  ft.  n.  of  Poplar 4 

100  ft.  n.  of  Poplar  to  Kirby 6 

Kirby  to  s.  line  oif  McGraw 4 

s.   line  of  McGraw  to  Ivy  pi 6 

Twenty-fourth  st.,  River  st.  to  Fort  4 

*•  Fort  to  Baker   6 


<< 
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Twenty-fourth   st..  Baker  to  s.  line  of  Michigan  8 

8.  line  of  to  52  ft.  n.  of  Michigan 16 

52  ft.  n.  of  to  138  ft.  n.  of  Michigan 18 

138  ft.  n.  of  to  1^2  ft.  n.  of  Michigan 20 

192  ft.  n.  of  Michigan  to  Butternut 24 

Butternut  to  Buchanan  10 


it 
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'*  ^Buchanan  to  n.  line  of  McGraw 8 

*'  n.  line  of  McGraw  to  Chope  pi 6 

Twenty-flfth  st.,  Howard  to  Baker 4 

Baker  to  Toledo  6 

E  St.  to  Michigan  4 

Michigan  to  Hancock  6 

crossing  Warren   6 

"  126  ft.  s.  of  Hudson  to  n.  line  of  McGraw 6 

Twenty-sixth  st.,  213  ft.  s.  of  E  st.  to  146  ft.  s.  of  Hancock 6 

146  ft.  s.  of  to  421  ft.  n.  of  Hancock 8 

'*  421  ft.  n.  of  Hancock  to  McGraw 6 

24   ft.   n.    of  s.  of  Brown   pi.    to   36   ft.    n.   of  s.   of 

Grand  River   v  * 

Twenty-seventh  St.,  Myrtle  to  s.  line  of  Buchanan 6 

"  crossing  Buchanan   8 

"  n.  line  of  Buchanan  to  32  ft.  n.  of  s.  of  McGraw..    6 

Twenty-eighth  st.,  Michigan  to  14  ft.  n.  of  Rich 6 

Twenty-ninth  st.,  566  ft.  s.  of  Michigan  to  Buchanan 6 

Union  St.,  Fifth  to  Fourth 8 

Uthes  St.,  McKinstry  to  Clark 4 

Van  Dyke  ave.,  Jefferson  to  150  ft.  n.  of  Waterloo 8 

"  '   276  ft.  s.  of  n.  line  of  to  n.  line  of  Worcester 8 

n.  line  of  Worcester  to  Mack 6 

Mack  to  n.  line  of  Gratiot  8 

Gratiot  to  Harper  6 

**  Jefferson  connecting  with  42-in.  main  22  ft.  of...*. 10 

Vincennes  St.,  McClellan  to  172  ft.  e.  of  e.  of  same 6 

Vine  St.,  crossing  e.  side  of  Fifth 4 

Fifth  to  Fourth    3 

VInewood  ave..  Fort  to  Buchanan 24 

'*  Buchanan  to  Merrick  10 

*'  Merrick  to  Grand  River 8 

Fort  to  430  ft.  n.  of  Toledo 6 

F  St.  to  Buchanan  6 

crossing  Vinewood  s.  of  M.  C.   R.  R.  between  mains 

22  ft 6 

Virginia  ave.,  Hamilton  Boulevard  to  w.  line  of  Woodward,  n.  and 

s.  sides  4 

"  5  ft.  e.  of  w.  line  of  to  16-in.  main  in  Woodward 6 

Visger  st.,  Twenty-eighth  to  Lovett 6 

crossing  e.  side  of  Scotten 6 

'*  La  Salle  to  Vinewood  6 

Wabash  ave»  n.  line  of  M.  C.  R.  R.  to  n.  line  of  Ottawa 6 

"  n.  line  of  Ottawa  to  s.  line  of  Buchanan 4 

**  s.  line  of  Buchanan  to  s.  line  of  Grand  River 8 

•*  crossing  Grand  River   6 

"  n.  line  of  Grand  River  to  18  ft.  s.  of  s.  line  of  L.  S.  & 

M.  S.  R.  R 8 

18  ft.  s.  of  s.   of  L.  S.   &  M.   S.  R.   R.   to  186  ft.  n.   of 

Piquette   6 

"  crossing  N.  Boulevard  6 
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WalbiidKe  St..  Baldwin  to  Van  Dyke 

Walker  it.,  Atwater  to  JeReraon 

Walnut  Bt.,  164  ft.  w.  of  to  Van  Dyke 

Warren  ave.,  w.  line  of  Scotten  to  Qrand  River 

HUteenth  to  Fourteenth     

'■  35  ft.  e.  of  w.  of  Fourteenth  to  T  ft.  e.  ol  e.  of  alley  e 

"  7  ft.  e.  of  e.  of  alley  e.  of  Fourteenth  to  Avery 

WB  ft.  w.  of  to  Twelfth,  n.  aide 

"  Trumbull  to  lOS  ft.  w.  ot  Seventh 

"  106  ft.  w.  of  Seventh  to  Greenwood 

Greenwood  to  Third 

"  Third  to  CaBH 

6  ft.  «.  ot  w  of  CasB  toUeft.  e.  of  Riopelle 

"  Warren  ct.  lo  w,  line  of  Duboli 

"  croBBlng:  Dut>ol>  M  ft , 

"  o.  line  of  Dubole  to  e.  line  of  Qrandy , 

12  ft.  e.  of  w.  o(  to  10  ft.  w.  of  e.  of  Job.  Campau , 

"  croaalnK  Collins 

w.  llneof  Moran  to  $3  ft.  e.  of  Detloffct 

i  ft.  e.  of  w.  of  Mt.  Elliott  to  m  ft.  e.  of  e.  of  aame , 

Helen  to  22g  ft.  e.  of  aame , 

Warren  ct.,  in  ft.  a.  of  to  U  ft.  n.  of  Warren  

Wareaw  pi.,  IT  ft.  e.  of  Dequindre  to  at.  Aubin 

Waahlnfftoa  ave..  Michigan  to  State 

Michigan  to  Park  

"  alley  w.   of,  from  alley  b.  of  State  to  alley  a.  ol 

alley  e.  of,  from  alley  b.  of  State  to  alley  w.   ol 

Woodward  

Waterloo  at.,  Dequindre  to  JOB.  Campau , 

"  Job.  Campau  to  Burlage  pi , 

Burlage  to  Mt.  Elliott  

Mt.  milott  to  66  ft.  e.  of  Beaufalt 

"  56  tt.  e.  o(  Beaufalt  to  Bellevue 

"  Field  to  Sheridan   

"  Townsend  to  Baldwin  

Watson  St.,  Woodward  to  Brush  

DoQulndre  to  Chene   

Wayne  Bt.,  113  ft.  a.  of  to  Woodbrldge 

Woodbrldse   to   Michigan 

Webster  pi..  Twenty-second  to  alley  e.  of  same 

"  nineteenth  to  alley  w   of  Eighteenth 

Webb  ave.,  e.  line  of  riftinllton  Bouieverd  to  w.  line  of  Woodward."!, 

w.  line  of  Wooawaril  to  Ifi-ln,  main 

Welch  ave.,  Plumer  to  b.  line  of  M.  C.  n.  R 

m  ft.  s.  of  to  309  ft.  n.  of  starts 

s.  line  of  luBeraoll  to  n.  Of  city  ilmlta 

Wesson  ave.,  Toledo  to  Herbert  

W.  Boulevard,   (both  sides)  Fort  to  Shady  lane , 

(west  driveway)  Shady  lane  to  Baker 

"  (w.  side)  18  ft.  b.  of  n.  ot  Shady  lane  to  B3  ft.  a.  of  n. 

(w.  side)  n.  line  of  Dlx  to  n.  llneof  Toledo , 

<w.  side)  B  Ht.  to  «4  tt.  ■.  of  Michigan , 

(w.  side)  444  ft.  B.  of  to  s.  line  of  Mlehigon 
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W.  Boulevard,  (w.  side)  s.  line  of  Michigan  to  Myrtle 6 

"  (e.  side)  19  ft.  s.  of  n.  of  Shady  lane  to  196  ft.  n.  of 

Toledo    6 

Western  Hay  Market,  171  ft.  w.  of  to  Trumbull 3 

Westminster  ave.,  16-in.  main  to  1,222  ft.  e.  of  Woodward 6 

Whipple  St.,  Baldwin  to  Van  Dyke 4 

Whiting  ave.,  Jos.  Campau  to  1,880  ft.  e.  of  same 4 

Widman  pi.,  Harper  to  Milwaukee 6 

Wight  St.,  Chene  to  McDougall ., 4 

McDougall  to  Mt.  Elliott,  w.  line  of 10 

w.  line  of  Mt.  Elliott  to  110  ft.  e.  of  Meldrum 6 

"              alley  s.  of,  from  McDougall  to  230  ft.  e.  of  same 4 

Wilcox  St.,  Woodward  to  Miami 12 

Wilkins  St.,  Brush  to  Russell  4 

••                158  ft.  w.  of  Riopelle  to  Orleans 4 

**                Orleans  to  30-in.  main  in  Chene 8 

Willard  st..  Van  Dyke  to  255  ft.  e.  of  same 4 

Williams  ave.,  Michigan  to  Hancock 6 

'*                     crossing  Warren  6 

••                     Merrick  to  Hudson  6 

"                     Stanley  to  McGraw  6 

WilliB  ave.,  crossing  e.  side  of  Twelfth 4 

"                e.  line  of  Twelfth  to  Avery 6 

Eighth  to  Sixth  4 

"                Greenwood  to  Fourth  4 

"                Fourth  to  Woodward  6 

••                Woodward  to  Beaubien  4 

"                Beaubien  to  St.  An^ine 3 

"                St.  Antoine  to  Hastings  6 

**                Hastings  to  356  ft.  e.  of  same  4 

"                356  ft.  e.  of  Hastings  to  Rivard  8 

"                Rivard  to  Russell   6 

"                Russell  to  e.  line  Chene 4 

*•                e.  line  of  Chene  to  Grandy 3 

"                Jos.  Campau  to  Collins 6 

"                Collins  to  162  ft.  e.  of  same 4 

"                162  ft.  e.  of  Collins  to  Moran  st.  main 6 

from  main  in  Moran  to  alley  w.  of  Mt.  Elliott 4 

alley  s.  of,  from  20  ft.  n.  of  s.  of  Willis  to  alley  w.  of 

Avery    4 

Winder  st..  Woodward  to  w.  line  of  Beaubien 4 

"                crossing   Beaubien    6 

**                e.  line  of  Beaubien  to  Orleans  4 

Wing  pi..  Nineteenth  to  alley  w.  of  Eighteenth. 4 

Wlnslow  ave..  Grand  River  to  85  ft.  n.  of  same 4 

"                      85  ft.  n.  of  Grand  River  to  McGraw 6 

Winter  st,  Dequindre  to  431  ft.  e.  of  same 4 

Witherell  st..  Woodward  to  Miami 16 

**                   Woodward  to  Miami    6 

"                   Miami  to  Adams  4 

"                   Adams  to  alley  s.  of  Elizabeth 8 

*•                  alley  s.  of  Elizabeth  to  Columbia 6 

Wolff  St.,  Scotten  to  357  ft.  e.  of  same 4 

Woodbridge  St.,  Second  to  First  6 

"                         First  to  Griswold  4 

Griswold  to  24  ft.  e.  of  w.  of  Woodward 6 
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Woodbridgre  st.,  24  ft.  e.  of  w.  of  Woodward  to  6  ft.  e.  of  e.  line  of 

St.   Antolne    8 

**  6  ft.  e.  of  e.  line  of  St.  Antoine  to  Dubois 6 

"  800  ft.  w.  of  to  Jos  Campau 6 

Jos.  Campau  to  400  ft.  e.  of  same 4 

400  tt.  e.  of  Jos.  Campau  to  McDougall 6 

325  ft.  w.  of  to  Xjeib 4 

*'  alley  s.  of,  Bates  to  Randolph 4 

"  alley  s.  of,  Brush  to  210  ft.  e.  of  Beaubien 4 

*•  alley  s.  of,  McDougall  to  Walker 4 

Woodland  ave.,  16-in.  main  to  e.  line  of  Woodward 6 

"  e.  line  to  780  ft.  e.  of  Woodward 4 

Woodward  ave.,  (e.  side)  s.  from  Atwater  to  246  ft 3 

•'  (e.  side)  Milwaukee  to  102  ft.  s.  of  N.  Boulevard 6 

(e.  side)  102  ft.  s.  of  to  N.  Boulevard 4 

(e.  side)  crossing  s.  side  of  Melbourne 6 

(e.  side)  crossing  Chicago  Boulevard  6 

(e.  side)  cros&ing  Boston  Boulevard  6 

(w.  side)  from  171  ft.  s.  of  to  Atwater  4 

**  (w.  side)  crossing  Virginia  ave 6 

"  (w.  side)  crossing  Shakespeare  Boulevard 6 

•'  (w.   side)  crossing  Schiller  Boulevard 6 

*'  Atwater  to  Jefferson  16 

•*  Jefferson  to  Soldiers'  Monument 24 

".  Bagg  to  Edmund   24 

*•  Atwater  to  Adams  8 

"  Adams  to  Baltimore   ■..■ 10 

•*  Baltimore  to  Clay  8 

**  N.  Boulevard  to  Woodland  16 

Woodland  to  15  ft.  n.  of  city  limits 12 

High  to  200  ft.  n.  of  Canfleld 4 

alley  e.  of,  alley  s.  of  Atwater  to  alley  s.  of  Jefferson    4 
alley  e.  of,  alley  s.  of  Lamed  to  alley  s.  of  Cadillac 

square 4 

alley  e.  of,  alley  s.  of  to  Gratiot 6 

alley  e.  of,  Gratiot  to  12  ft.  s.  of  n.  of  John  R 8 

alley  e.  of,  12  ft.  s.  of  n.  of  John  R.  to  172  ft.  s.  of 

Witherell   6 

alley  e.   of  (private  alley),  80  ft.   s.   of  to  Witherell 

97  ft 3 

alley  e.  of,  alley  s.  of  Elizabeth  to  s.  line  of  Eliza- 
beth       3 

alley  e.  of,  crossing  s.  side  of  Elizabeth  4 

alley  e.  of,  Elizabeth  %o  Columbia  6 

alley  e.  of,  Columbia -to  Montcalm 4 

alley  w.  of,  Atwater  to  alley  s.  of  Jefferson 4 

alley  w.  of,  alley  s.  of  Larned  to  alley  s.  of  Fort 8 

alley  w.  of,  alley  s.  of  State  to  Clifford 8 

alley  w.  of,  crossing  n.  side  of  Clifford 6 

alley  w.  of,  n.  line  of  Clifford  to  alley  s.  of  Park....    4 

•*  alley  w.  of,  Montcalm  to  High 3 

Woodward  ave.  terrace.  Woodward  to  w.  line  of  John  R 4 

Wreford  pi.,  crossing  w.  side  of  Vlnewood 6 

**  crossing  Hubbard  Boulevard  6 

Wreford  ave..  Grand  River  to  Eighteenth 4 

Zender  pi.,  Ellery  to  288  ft.  e.  of  same 6 

288  ft.  e.  of  Ellery  to  Mt.  Elliott 4 
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CITY  OF  DETROIT. 


Water  Commissioners'  Office, 

Detroit,  January  2,  1895. 
To  the  Common  Council  of  the  City  of  Detroit: 

Gentlemen — The  Board  of  Water  Commissioners  respect- 
fully submits  its  annual  report  for  the  year  ending  December 
31st,  1894.  The  reports  of  its  General  Superintendent,  its 
Civil  Engineer  and  the  Heads  of  Departments  are  presented 
herewith,  giving  in  detail  the  operations  of  the  Board,  to 
virhich  your  attention  is  earnestly  invited. 

The  construction  of  the  new  engine,  the  building  of  the 
Hurlbut  Memorial  Gate,  and  other  general  improvements  at 
the  Pumping  Works  grounds,  are  now  completed. 

The  pumping  capacity,  with  all  four  engines  running,  is 
over  one  hundred  million  gallons  per  day,  a  condition  that  will 
prevent  "  short  supplies,"  as  far  as  this  part  of  the  works  is 
concerned,  for  some  years. 

The  laying  of  an  additional  force  main  is  arranged  for  and 
the  pipe  necessary  thereto  contracted  for,  and  will  be  delivered 
early  in  the  coming  year. 

The  operations  of  tbe  Board  in  the  past  year,  especially  in 
the  laying  of  water-pipe,  have  been  conducted  largely  with  a 
desire  to  provide  work  for   the    unemployed,  and  much  has 
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I  will  simply  say  that  the  Board  determined,  after  a  fair  trial, 
to  ahandon  it,  and  Mr.  Bridge  was  again  placed  in  charge  and 
the  work  again  proceeded  as  had  been  the  custom  for  years. 

During  the  year  very  much  of  the  work  has  been  conducted 
with  a  desire  to  provide  labor  for  the  unemployed;  and,  in 
order  to  reach  the  greatest  number,  I  have  acted  under  instruc- 
tions from  your  honorable  body  and  laid  off  the  men  after  two 
weeks'  work  and  taken  on  new  men,  largely  furnished  by  the 
Poor  Commission.  It  was  feared  that  this  manner  of  pro- 
ceeding would  materially  increase  the  expense  of  laying  water- 
pipe,  but  by  a  careful  comparison  with  the  cost  of  former 
years  it  was  found  that  there  was  but  little,  if  any,  difference 
in  the  cost.  The  men  seemed  to  make  up  in  eagerness  and 
gratitude  for  an  opportunity  to  earn  a  few  dollars,  what  they 
lacked  in  experience. 

I  desire  here  to  make  mention  of  an  employe  in  this  de- 
partment who,  by  a  little  ingenuity,  saved  considerable  in  the 
expense  of  testing  pipe  in  the  ditch.  The  tests  usually  were 
made  with  a  portable  engine  drawn  around  by  horses,  and 
there  was  substituted  therefor,  under  the  suggestion  of  S.  G. 
Howe,  a  hand  pressure  pump,  which  could  be  carried  around 
by  hand,  and,  with  the  addition  of  certain  attachments,  was 
fully  as  effective  in  accomplishing  desired  results  as  the  more 
cumbersome  and  expensive  steam  pump. 

The  purchasing  of  horses  for  doing  the  hauling  of  the  Board 
was  a  wise  one,  as  the  gradual  and  steady  increase  of  this  class 
of  work  has  rendered  the  time  fully  ripe  for  such  proceeding. 
If  the  teams  are  kept  as  busy  as  the  amount  of  work  of  the 
past  year  would  seem  to  indicate,  a  saving  will  be  effected  in 
this  expense  of  fully  50  per  cent. 

The  perfecting  of  the  pipe  system  under  the  direction  of 
the  Chief  Engineer  has  pt^adily  proceeded,  until  at  the  pres- 
ent time  practically  none  of  the  serious  deficiences  thereof  and 
their  consequent  annoyances  to  the  Board  and  myself  seem  to 
exist.  The  daily  complaints  of  the  past,  the  cause  for  which  I 
struggled  to  do  aw&y  with,  but  which  I  only  partially  accom- 
plished, are  now  things  of  the  past.      It  is  now  a  most  uncom- 
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mon  thing  to  receive  complaints  of  short  supplies,  and  they  are 
always  found,  upon  investigation,  to  be  due  to  local  troubles 
rather  than  to  any  fault  in  the  system. 

Last  August,  owing  to  ever-occurring  breakages  in  the 
valves  of  the  system,  caused  by  their  being  operated  by  inex- 
perienced men  in  the  iron  pipe  department,  I  organized  a  small 
gang  of  men  under  John  Bridge  and  placed  all  the  valves 
under  his  direct  charge,  instructing  him  to  proceed  at  once  to 
a  thorough  and  systematic  examination  of  them.  At  my  request 
he  has  made  a  report  of  his  five  months'  operations  and  which 
I  have  appended  to  my  report,  as  it  is  full  of  interesting  infor- 
mation. 

PUMPING  WORKS. 

The  pumping  capacity  of  the  Works  is  now,  with  all  en- 
gines running,  over  100  million  gallons  per  day.  The  engine 
house,  instead  of  being  dwarfed  by  the  additions  at  either  end 
to  accommodate  the  two  engines  purchased  last,  seems  to 
have  needed  these  two  extensions  to  perfect  it  architecturally; 
and  the  condition  of  the  grounds  has  experienced  such  a  marked 
improvement  as  to  render  them  one  of  the  most  attractive  fea- 
tures of  our  city,  ' 

Chief  Engineer  Gould  has  not  simply  contented  himself 
with  doing  well  with  what  he  had  to  do  with,  but  has  exer- 
cised in  several  instances  his  inventive  genius  to  improve  his 
conditions.  The  most  marked  of  these  actions  was  his  arrange- 
ment by  which  the  engines  could  be  converted  in  five  minutes 
from  '^  double  pumps  "  to  single  acting.  There  is  a  mi?iimum 
as  well  as  a  fruxximum  capacity  to  the  engines,  and  it  often 
happens  at  night  that  the  minimum  capacity  is  too  great,  in 
which  event  it  was  customary  previously  to  help  along  in  the 
great  '^  waste  "  act  by  opening  the  waste  gate  and  letting  the 
surplus  run  back  into  the  well.  The  arrangement,  which  is 
the  result  of  his  tho&ght  and  study,  practically  unships  one  of 
the  pumps,  and  reduces  the  capacity  of  the  engine  to  the  vol- 
ume of  water  required  of  it,  thereby  doing  away  with  any 
necessity  and  expense  of  pumping  the  water  up  hill  simply  to 
see  it  run  down  again. 
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Mr.  Scribner,  from  being  a  man  who  knew  little  or  nothing- 
of  landscape  gardening,  has  so  perfected  himself  by  study  and 
observation  as  to  need  but  an  inspection  of  his  work  to  estab- 
lish the  fact  as  to  his  knowledge  of  the  art. 

There  is  one  thing  which  I  have  already  called  to  the  atten- 
tion of  your  honorable  body,  and  that  is  the  removal  of  the 
fence  around  the  settling-basin.  It  is  a  cheap  picket  fence- 
and  accomplishing  no  good  whatever  except  to  obstruct  the 
view  of  the  river  front.  If  the  Board  would  but  consent  to- 
its  removal,  I  think  the  members  would  be  much  surprised  at 
the  wonderful  improvement  that  would  be  produced. 

OIL  AS  FUEL. 

In  the  latter  part  of  1892  we  commenced  burning  oiL 
In  1891  and  a  part  of  1892,  natural  gas  was  used,  the  contract 
being,  however,  to  pay  to  the  company  what  it  would  cost  on 
the  average  with  coal.  Previous  to  that  time  coal  was  used 
exclusively. 

The  following  table  will  give  a  pretty  correct  idea  of  the 
expense  under  the  various  fuels  in  use  for  the  last  six  years. 
It  will  be  seen  that  the  rate  per  million  in  1894  was  12  cents 
higher  than  1893,  which  is  owing  entirely  to  the  increased 
head  that  the  engines  are  pumping  against: 


GALLONS 

PUMPING  EXPENSES. 

Cost 

YEARS. 

PUMPED. 

' 

Per  Million 

Fuel. 

Labor. 

Total. 
$53,412  56 

GalloDs. 

1889 

12.875,334.453 

$84,413  31 

$18,999  25 

$4  14 

1890 

12,120.944,532 

31,763  40 

17,635  99 

49,399  39 

4  07 

1891 

12.057,261,236 

33,826  86 

16,911  03 

50,737  89 

4  20- 

1892 

12,476,612,482 

31,031  40 

18,402  42 

49,433  82 

3  96 

1893 

13,877,977,208 

27,479  93 

16,571  59 

44,051  52 

3  18 

1894 

13,649,779,605 

29,283  47 

15,874  34 

45,157  81 

3  30- 

Average  of  1889,  1890  and  1891 $4.14  per  million. 

Per  Million  in  1893 3.18 


Saving  by  oil,  per  million $  .96 

Amount  pumped  in  1893,  13,877,977,208;  multiplied  by  96  cents,  gives  a. 
total  saving  for  the  year  of  $13,322.75. 
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The  following  statement  shows  the  entire  amount  expended 
at  the  pumping  station,  including  the  original  purchase  of  the 
land,  the  improvement  thereof,  the  buildings,  machinery,  etc. : 


ITEMS. 


Land . ,. 

Force  Mains 

Inlet  Pipes 

Dock,  Basin  and  Canal 

Conduits  and  Wells 

Engine,  Boiler  and  Coal 
Houses 

Stand  Pipe  and  Tower 

Pump  Wells 

Engines 

Boilers 

Engineer's  House 

Sewer 

Grounds,  Fences  and  Gate- 
way   

Inspection 

Miscellaneous 

Totals 


Previously 
Expended.. 


$85,000  00 
621,967  69 

90,626  84 
185,309  12 

77,670  52 

189,107  12 

80,420  72 

54,221  56 

821,655  56 

54.248  40 

8,189  75 

8.666  25 

77,522  44 

2,977  86 

11,694  80 


$1,714,228  68 


1894. 


$  2,040  84 

185  00 

2,101  90 

3,791  18 

3,169  84 


17,039  18 
462  61 

28,717  91 

1.852  87 

$59,861  33 


Total. 


$85,000  00 
624,008  53 

90,811  84 
137,411  02 

81,461  70 

192,276  96 

30,420  72 

54,221  56 

338,694  74 

54,711  01 

8,139  75 

3,666  25 

106.240  35 

2,977  86 

18,547  67 


$1,773,589  96 


METER  DEPARTMENT. 

The  Superintendent,  Mr.  Putnam,  was  placed  by  the  Board 
in  charge  of  Meters  and  Inspection  in  1890.  In  1893  I  placed 
him  in  charge  of  the  "Service  Connections"  Department, 
.which  includes  a  surveillance  of  ail  the  work  of  plumbers. 
Last  July  I  placed  him  in  charge  of  the  Repair  Department, 
which  afterwards  was  approved  by  you.  Formerly  it  was 
under  the  Superintendent  of  Extension,  who  was  obliged  so 
often  to  be  absent  on  the  pipe  lines  when  his  services  were 
needed  in  "  repairs,"  that  it  became  necessary  to  make  a  change. 
All  of  these  duties,  thus  loaded  upon  him,  have  be^n  performed 
excellently,  and  I  have  been  saved  much  perplexity  and  annoy- 
ance which  were  previously  my  usual  diet. 
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IVIETERS. 

The  introduction  of  meters  still  continues,  there  having 
been  722  new  ones  placed  in  1894.  The  rapidity  or  volume  of 
the  introduction  of  meters  each  year  has  depended,  and  must 
still  continue  to  depend,  upon  the  amount  of  money  that  the 
Board  could  or  will  be  able  to  spare  from  its  resources.  Fur- 
ther, that  far  from  being  considered  an  imposition,  as  it  was 
the  first  year,  applications  for  them  come  in  now  faster  than 
they  can  be  supplied. 

The  results  are  of  interest.  It  is  a  well  established  fact  in 
regard  to  water  works,  that  construction  and  ooeration  expend- 
itures depend  largely  on  the  volume  of  water  required  to  be 
pumped. 

The  following  table  will  give  some  idea  of  the  rapidly 
increasing  jpro  rata  consumption  while  there  were  practically 
no  meters,  and  the  results  that  have  been  obtained  since. 
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•   The  following  table  is  one  published  last  year,  with  the 
addition  of  the  results  of  1894: 


WATER  PUMPED. 

^EABS. 

Supplied 

Total  QuBBtily. 

Per  PajBlly 

EEMAHKS, 

1958 

•  335,840,875 

lBd8 

803,681.743 

70,869 

4,6ie 

18S5 

5,883 

548.807,364 

102,765 

ies6 

5.706 

698.184,305 

131,297 

1867 

«,18B 

687,190,583 

112.050 

6,474 

110.91B 

18S9 

6,794 

783.113,687 

116,118 

181(0 

6.750 

870.036,461 

135,186 

1861 

7,188 

895,188,423 

185.579 

1888 

7,699 

1.035,798,048 

184,534 

1864 

7,993 

1,019,890,856 

127.410 

1865 

8,351 

1.040,614,887 

136,675 

131,633 

1867 

10.848 

1,486.636,380 

139,186 

1868 

11,544 

1,666.546.135 

144,304 

3869 

13,774 

1,946.810.825 

153.400 

1853    to    1888— 

1870 

18,782 

1,866,060,068 

136,000 

13.66. 

1871 

14,896 

164,414 

8,788,893,678 

1878 

17,019 

3,198.393,948 

187.980 

1871 

18,853 

3.889,873.685 

174,611 

19.006 

4,207,404.360 

314,600 

1876 

80,108 

4.065,134,470 

209,926 

1877 

20,845 

4,818,839,790 

307.090 

1S78 

80,608 

4,845,743.880 

210.927 

6,139,599,110 

840,848 

1880 

8S.48S 

5,568.965,810 

347,188 

Average  per  cent. 

1888 

85.443 

6.884.000.748 

848.063 

1879  to  1888.  in- 

87,415 

869,170 

89.484 

8,610.614,140 

289,360 

31.946 
34.486 

10.676,571,254 
13.168.859,808 

381,070 
381,860 

1887 

36.803 

u,s80,ieA,a7o 

8ftO,098 

1888 

89.168 

338,880 

1890 

41,467 

13,130,644.538 

393,300 

1891 

48,933 

18,057,361.388 

374.470 

46,400 

18,876,618.488 

364.588 

1893 

49,817 

18,877.977,208 

378,579 

1684 

40,913 

13,640,779,605 

378,476 

It  will  be  seen  that  the  quantity  pumped  in  1894  is  practi- 
cally the  same  as  that  of  1887.     The  population  of  the  city  in 
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1887  was  184,829.  The  population  in  1894  was  258,834,  an 
increase  of  74,000 — a  large  city  in  itself.  No  innovation  in  the 
conduct  of  public  affairs  would  be  acceptable  that  does  an 
injustice,  nor  should  any  attempt  be  tolerated  in  the  interest 
of  economy  that  saves  for  us,  either  individually  or  collectively,, 
at  the  expense  of  the  other  interests.  Ninety-five  per  cent,  of 
those  metered  pay  less  than  under  the  assessment  plan,  and 
while  our  receipts  are  thus  reduced,  at  the  same  time  the  ex- 
penditures for  operation  and  construction  are  so  largely  kept 
down  as  to  more  than  double — yes,  treble — the  expense  of  the 
meters;  This  statement  is  susceptible  of  proof,  and  as  a  part 
of  such  evidence  I  invite  your  attention  to  the  following  table. 
The  third  line  and  the  last  two  lines  are  the  important  ones  to 
consider  in  this  connection.  The  two  years  previous  to  the 
introduction  of  meters  are  taken  to  show  that  1888  was  not  an 
unusual  year: 

COMPARATIVE  STATEMENT. 


1887. 

1888. 

1894. 

Daily  average  consumption  in  gallons 

36,079,068 

39,397,716 

37,396,656. 

Daily  average  consumption  per  capita 

195 

204 

144 

Total  annual  consumption 

13.168.859.808 

14,388,166,670 
91,750,000 

13,649,779,606. 
1,788,378,000 

Total  consumption  through  meters.. 

65, 182,000 

Revenue  from  unmetered  water. . ... 

$316,316.30 

$335,140.10 

$344,877  6» 

Revenue  from  metered  water 

$6,518.20 

$9,175.00 

$73,851.07 

Per  1,000  gallons  metered  water 

.10 

.10 

.041 

Per  1,000  gallons  unmetered  water. . . 

.024 

.023 

.025 

Number  of  families  supplied 

34,486 

36,863 

49.91!^ 

Number  of  service  connections 

32,938 

36,609 

47,659 

Miles  of  pipe 

322 

325 

48& 

Number  of  meters 

About     40 
$82,r28.74 

48 
$92,402.59 

3,186 

Actual  operating  expenses 

$93, 025. 2^ 

^Estimated  population 

184.829 

194,996 

258,834 

*  Population  estimated  by  multiplying  families  in  city  by  5.14. 

It  is  a  very  simple  matter  to  take  the  first  table  and  esti- 
mate what  the  amount  of  water  would  have  been  pumped  had 
no  restrictions  to  waste  been  adopted.     The  increase  from  year 
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to  year  pFevioDs  to  l8Sd  was  8.5  percent.  Upon  tbe  snpposition 
that  this  increase  would  have  continued,  which  is  reasonable, 
wewoald  have  pumped,  iu  1894,  81,732,901,624  gallons,  or  con- 
siderably more  than  double  the  quantity  that  was  pumped,  and 
an  average  daily  supply  of  86,939,453  gallons. 

This  seems  rather  wild,  yet,  when  one  looks  at  the 
column  marked  "Gallons  per  Family,"  and  examinea  crit- 
ically its  sure  and  steady  increase;  and  when  one  also  sees  the 
quantity  pumped  by  Buffalo  last  year,  which  was  a  daily  per 
capita  of  (*)  32&  gallons,  the  per  capita  of  which  oity  was  in 
1888  considerably  less  than  Detroit,  whiuh  was  that  year  204 
gallons,  it  becomes  less  problematical ;  in  fact,  as  certain  as 
any  estimate  could  possibly  be.  • 

For  the  purpose  of  demonstrating  how  this  has  affected  the 
water-rate  payers  as  individuals,  I  call  your  attention  to  an- 
other table  that  is  historical. 


YEAB8. 

Fsmllice 
supplied. 

Rates  HecefTed 

Punlly. 

EEM4RKB, 

20,10S 
20,845 
30,803 
ai,34l 

i&MS 

28,749 
a5,443 
27,416 
S«,4S4 

30,S33 
81,946 
34,480 
S«.Sd3 
3^,158 
41,467 
43,933 
46.400 
49,8lf 
49,812 

9  200,624  74 
210,288  12 
208,193  95 
218,110  13 
237,45^  73 
241 ,804  S2 
261,725  79 
380,049  OS 
300,467  24 
313,305  10 
314.852  31 
333,834  59 
844,315  26 
367,935  27 
387,877  73 
389,079  07 
403,634  98 
430,400  88 
418,738  76 

|10  33 
10  38 

10  10 
10  22 
10  12 
10  18 
10  38 
10  31 
10  31 
10  35 

9  36 
9  34 

9  89 
9  85 

8  85 
8  67 

Family  Rat^g  reduced. 

„M 

&Sfl«:.""»" 

I  hope  this  table  will  not  be  passed  over  with  the  usual 
glance  that  tables  ordinarily  receive.  It  proves  conclusively 
several  important  faota.     The  first  ten  years'  statements  prove 

■  Sm  Water  and  Oaa  Beview,  January,  ISSB. 
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that,  though  rates  are  assessed  upon  and  received  from  all 
classes  of  consumers  in  a  city,  if  the  schedule  of  rates  remain 
the  same,  the  rates  divided  by  the  number  of  families  supplied 
will  produce  the  same  quotient;  that  is,  the  average  per  family- 
will  remain  the  same.  The  average  for  ten  years  preceding 
1886  was  $10.21  per  family. 

Any  reduction  of  rates  and  its  effect  on  the  income  of  the 
Board  can  be  almost  exactly  measured  by  multiplying  the 
number  of  families  of  the  year  by  the  average  per  family  pre- 
vious to  the  reduction.  In  1886  the  charge  for  household  pur- 
poses for  a  private  family  was  reduced  from  a  sliding  scale  of 
$5,  $6,  $7,  etc.,  according  to  the  number  in  the  family,  to  the 
nominal^sum  of  $5.00.  This  took  effect  July  1,  1886.  The 
average  of  the  four  years  thereafter  was  $9.36,  or  85  cents  less. 
Multiplying  the  number  of  families  of  any  year  by  85  cents  will 
give  the  reduction  of  tte  income  consequent.  Families  of 
1890,  41,467;  multiplying  by  85  cents  gives  a  reduction  of  in- 
come, $35,246.95. 

In  1891  the  tax  on  hose  for  lawn  and  street  sprinkling  was 
abated,  taking  effect  July  1st.  At  the  same  time  the  meter 
rates  were, reduced  from  10  cents  per  1,000  gallons  to  6f  cents, 
then  to  5  cents,  and  finally,  October  1st  of  that  year,  to  3^ 
cents,  where  it  now  stands.  The  reductions  of  1891,  1892, 
1893  and  1894  are  not  due  entirely  to  these  changes  of  rates, 
as  meters  were  being  constantly  placed,  almost  all  of  «aid  con- 
sumers paying  less  than  under  the  assessed  rates.  This  can, 
however,  be  very  closely  calculated,  as  the  hose  reduction  was, 
by  a  careful  examination  of  the  books,  known  at  the  time  to 
be  about  $20,000  per  annum.  We  make,  then,  the  reductions 
in  income  of  1894,  as  compared  to  the  schedule  of  rates  of 
1885,  as  follows: 

49,912x85  cents,  gives  reduction  of  rates  for  families $42,435.00 

Abatement  of  hose 20,000.00 

Leaving  for  reductions  of  meter  rates,  etc 28,448.00 

A  total  of 190,873.00 

This  amount  was  saved  to  water-rate  payers  in  1894,  and, 
proportionately,  the  same  amount  each  year,  and  still  the  Board 
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continues  to  pay  from*  its  resources  all  expenditures  for  opera- 
tion and  construction,  and  a  certain  poi*tion  of  its  bonded 
indebtedness. 

The  last  bonds  issued  by  the  Board  was  in  1881,  since  when 
it  has  redeemed  from  its  resources  $519,000  of  bonds.  It  has, 
however,  received  from  the  general  tax  levy  in  that  time 
$963,331.21,  of  which  $650,000  has  gone  to  pay  the  interest 
upon  the  bond  issue  of  1873,  leaving  $813,331  to  assist  in  the 
payment  of  the  $519,000.  In  this  time,  therefore,  $205,668  of 
bonds  have  been  paid  from  the  ordinary  resources  of  the 
Board,  as  well  as  the  interest  upon  all  bonded  indebtedness 
outside  the  issue  of  1873. 

It  is  sometimes  claimed  that  where  all  consumers  are  not 
metered  it  is  prejudicial  to  those  using  them.  This  might  be 
the  case  where  the  relationship  between  the  assessment  and 
meter  rates  are  not  carefully  watched  and  adjusted,  as  they  are 
in  Detroit,  so  as  to  make  them  correspond.  In  a  report  from 
the  Water  Works  of  a  certain  city,  I  saw  that  one-fifth 
the  water  that  was  pumped  passed  through  meters,  and  in 
another  place  in  same  report  I  saw  that  the  meter  rates  received 
was  one-half  the  total  receipts.  In  other  words,  one-fifth  of 
the  consumers  paid  one-half  the  income.  This  is  a  common 
feature  in  the  rates  of  different  cities. 

By  the  last  table  it  will  be  seen  that  the  receipts  for  me- 
tered water  was  4^  cents  per  thousand  gallons,  and  that  the 
receipts  for  unmetered  water  was  2r^  cents.  It  must  be 
remembered,  however,  that  the  "unmetered"  water  includes 
all  water  that  is  lost  by  leaks  in  supply  and  distribution  pipes, 
and  all  water  .consumed  in  public  parks,  by  the  Fire  Depart- 
ment for  ordinary  consumption  and  also  for  fires.  This,  by 
careful  estimates,  is  placed  at  fully  25  per  cent,  of  the  whole 
quantity.  Deducting  this  quantity  and  dividing  rates  received 
by  the  remainder,  we  have  for  each  thousand  gallons  nearly 
S^jf  cents,  or  one-fifth  of  a  cent  less  than  for  metered  water. 
This  one-fifth  of  a  cent  per  thousand  gallons  is  calculated  to 
be  sufficient  to  pay  for  use  and  repairs  of  meters. 

If  there  is  anything  that  works  prejudicial  to  one  consumer 
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as  against  another,  it  certainly  is  the  estimating  or  ''guess 
plan.  In  1889,  the  placing  of  meters  apon  ten  prominently 
large  consumers  developed  the  fact  that  they  had  been  paying 
all  the  way  from  one  cent  per  1,000  gallons  up  to  twenty  cents- 
Two  different  manufacturers,  engaged  in  the  same  business, 
one  had  been  paying  at  the  rate  of  07W  cent  and  the  other  at 
the  rate  of  six  a?id  one-fourth  cents. 

Every  meter  that  is  put  07i,  establishing/  the  true  quantity  of 
water  consumed^  reduces  the  discrimination  that  has  always 
existed  under  the  assessment  2>l<tn, 

SCHEDULE   OF  RATES. 

I  have  considered  it  my  duty  from  time  to  time  to  recom- 
mend to  your  honorable  body,  which  recommendations  have 
always  been  adopted,  certain  reductions  in  the  "  meter  **  and 
** assessed"  rates.  In  1890  the  meter  rates  were  reduced  to  3^- 
cents  per  1,000  gallons,  because  it  was  estimated  that  the  cost 
of  pumping,  upon  the  basis  of  the  operating  expenses  and  the 
interest  on  the  plant,  was  about  3  cents  per  thousand.  The 
reductions  following,  such  as  the  abatement  of  the  hose  tax  in 
1891  and  the  subsequent  change  of  rates  last  July,  were  made 
simply  to  maintain  a  proper  relationship  between  the  "meter" 
and  "assessed''  rates.  The  use  of  the  term  "free  hose"  is 
really  a  misnomer,  as  it  is  considered,  or  was  when  the  reduc- 
tion was  made,  that  there  was  a  sufliciently  large  assessment 
imposed  for  household  purposes  to  pay  for  the  water  used  in 
sprinkling  lawns  and  streets.  This  reduction  or  abatement  of 
charge  for  lawn  and  street  sprinkling  originated  from  a  desire 
of  the  Board  to  reduce  the  "assessed"  rates  about  125,000  per 
annum.  It  found  that  the  income  from  that  source  was  larger 
in  proportion  than  that  from  the  supply  of  water  through  me- 
ters; and  it  also  found  that  the  above  reduction  in  its  income 
could  be  made  to  the  benefit  of  the  water-takers  without  injury 
to  the  works. 

Previous  to  the  making  of  this  report,  I  had  written  to  all 
of  the  cities  having  a  population  of  over  80,000,  and  requested 
their  meter  rates.     From  those  who  answered,  I  have  prepared 
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the  following  table,  that  will  give  valuable  information  and 
will  show  that  Detroit  practically  has  the  lowest  meter  rate  in 
the  world,  with  the  exception  of  Washington,  which  is  3  cents 
per  thousand.  Washington  water  is  supplied  by  gravity,  and 
the  construction  expenditures  to  a  large  extent  provided  for 
by  appropriations  by  Congress.  Buffalo  has  but  few  meters; 
none  where  the  consumption  requires  an  annual  payment  less 
than  $50.  It  has  also  what  may  properly  be  considered  as 
an  aristocracy  of  prices,  as  indicated  in  the  table: 


crnES. 


Detroit 

Chicago 

Milwaukee 

Washington 

Baltimore 

Kansas  City 

Cleveland 

Toledo 

Syracuse  

Rochester 

Providence 

Boston 

Cincinnati 

nSt.  Louis 

Alleghany 

Brooklyn 

Indianapolis 

New  Orleans 

St.  Paul 

/  Factories . . . 
JBuffalo.    •]    Commercial. 

(   Elevators.. . 


Annual  Pat- 

Annual  Pat- 

Annual  Pay- 

MSNT. 

MSNT. 

ment. 

Consumption 

CJONSUHPnON 

Consumption 

150,000  Oaub. 

1,600,000  Gals. 

8,600,000  Gals. 

Monthly. 

Monthly. 

Monthly. 

1      69  00 

1    609  00 

1 1.409  00 

180  00 

1.476  00 

3,396  00 

282  00 

1,075  00 

1,915  00 

54  00 

540  00 

1,260  00 

108  00 

1,080  00 

2,520  00 

325  00 

96  00 

960  00 

2,240  00 

165  60 

1,243  80 

2,482  SO 

270  00 

1.080  00 

2,520  00 

180  00 

1,800  00 

4,200  00 

360  00 

2,700  00 

6,300  00 

108  00 

2,880  .00 

6,072  00 

162  00 

1,620  00 

8,780  00 

315  00 

2.250  00 

4.375  00 

180  00 

1.800  00 

4,200  00 

180  00 

1,800  00 

4.200  00 

^      204  00 

1,500  00 

2,940  00 

108  00 

1,620  00 

3,096  00 

180  00 

1,800  00 

4,200  00 

50  00 

360  00 

840  00 

72  00 

720  00 

1.680  00 

108  00 

1,080  00 

2.520  00 
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FINANCIAL   REPORT 


BT  THE 


SUPERINTENDENT  AND   SECRETAEY 

For  the  Yea.r  1894. 


RECEIPTS. 

Water  Hates  Account — 

Rates  paid $418,728  76^ 

Percentage  Account— 

From  delinquents 7,475  6T 

Penalties  for  shutting  off. 508  50 

Plumbers'  License  Account — 

Paid  for  licenses 608  15 

Service  Cocks  Account — 

Labor  and  material 5,717  1^ 

City  op  Detroit  Account — 

Tax  levy 73,901  87 

Repairing  Leaks  Account— 

Labor 116  85 

Engineering  Account — 

Material. 38 

Iron  Pipe  Account— 

Labor  and  materials 24, 148  5Ji 

Bonus  paid  for  extensions 465  6S 

HuRLBUT  Fund  Account — 

Payments  from  trustees 5,100  00 

Real  Estate  Account— 

Rentals 2,475  00 

Meters  Account — 

Sale  of  Material 795  30 

Interest  Account — 

On  deposits  general  account 2,016  51 

sinking  fund 450  3T 

Loan  Account — 

Loan 50,000  00 
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Horse  and  Wagon  Account — 

Saleof  Horse $35  00 

Pumping  Water  Account— 

For  water  by  farmers 7  90 

Total  receipts $592, 551  61 


EXPENDITURES. 

for  construction. 
Iron  Pipe  Account— 

Superiutendent  and  clerks. . . $7,468  38 

Labor 106,521  87 

Iron  pipe 71,263  31 

Special  castings 11,677  62 

Tools,  and  repairing  of 1,485  32 

Hauling 3,103  81 

Lumber 1,286  08 

Coal 3^55  16 

Oil 81  48 

Packing 632  70 

Lead.. 9,198  51 

Iron  cylinders Ill  00 

Plugs.. 9165 

Testing  covers 63  00 

Rubber  disc  and  engine 164  84 

Repairs,  and  materials  for 263  27 

Diaphragms 91  80 

Repaying 13,594  71 

Street  car  and  toll  tickets 311  02 

Livery 72  00 

Wagon  and  harness  supplies  and  repairs. . .  1,011  62 

Feed 1,008  86 

Shavings 25  00 

Farrier 121  75 

Materials '.  720  81 

Stationery,  books,  etc 178  87 

Car  rental 100 

Oateboxes 834  52 

Clothes  spoiled  at  riot 52  56 

Guages 21  49 

Machine 20  80 

Horse  board 90  00 

Brick 1,575  19 

Sand 186  01 
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Fuk  and  boulevard (291  33 

Medical  and  hoapit&l  attendance 3S6  00 

Frelgbt  and  express 3,601  08 

Gate  wells 1,684  33 

Tapping  machine 1,160  00 

Stove 18  80 

ValTes 9,535  75 

Pipe  jointers 46141 

ReTOlvere 845  46 

PittingB ^ 161  97 

—    t34»,95a  67 

Puicpna  VoRKB  Account— 

Labor 3,310  75 

Cutalonework : 872  80 

Carving  contract 600  00 

Mason  work 871  03 

Iron  Work 1,659  88 

Carpeotei  work 348  46 

Hauling  pipe 485  H» 

Painting 187  90 

Pixturea 79  80 

Horse  and  cart 406  84 

Pump  cage 186  40 

Work  on  engine  liouse  48  84 

Meter... 331  00 

Repaiting  conduit 3,044  09 

Fittings,  valves,  etc 1,444  76 

Medical  attendance 6  50 

Work  on  inlet  pipe 185  00 

Repairs  to  new  well 56  04 

Brick 245  75 

ArcUtect 384  43 

Cement 158  50 

Material— tools,  lumber,  etc 358  89 

Engine  contract 17,039  18 

Rebuilding  arch 198  15 

New  attacliments 140  76 

Beams 61  54 

136,841  58 

Oil  Plant  Account— 

Reid's  burners 180  00 

»160  00 
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Mbtbr  Account — 

Superintendent  and  labor $9,178  45 

Meters 8,795  09 

Freight  and  express % 61  08 

Specials  and  fittings 1,056  84 

Horse  board  and  shoeing 262  25 

Medical  attendance  (horse)    2  00 

Repairs  to  harness  and  vehicles 51  92 

Bicycles 60  00 

Blaoket 3  00 

Street  car  tickets 20  70 

Hauling 137  15 

Material — ^brass,  solder,  lumber,  etc 477  10 

Tools,  and  repairing  of 12  95 

Priuting,  stationery  and  postage ,  54  90 

Meter  wells 251  51 

$20,404  89 


Real  Estate  Account — 

Insurance $299  99 

Repairing  boiler 1  96 

Plumbing 80  53 

Repairs  to  buildings 332  31 

Material \ 15  10 

Building  addition  to  barn 1,028  27 

Labor 1,699  84 

: $3,308  00 

Engineering  Account— 

Civil  engineer  and  assistants $5,894  92 

Materials,  instruments,  etc 779  52 

$6,674  44 

Horse  and  Wagon  Account— 

Hores    $1,495  00 

Harness 223  60 

Vehicles  and  parts  thereof 1,350  00 

$3,068  50 

Office  Furniture  and  Fixture  Account— 

Furniture  and  Fixtures $281  84 

$281  84 

Aggregate $313,191  76 


FOBTT-TBIBD    AHHUAI.   BBPOBT   OF    J 


OPERATION  AND  MAINTENANCE. 
Offick  Account — 

Secretary,  aasesBors  and  clerks (t8,6Sl  8S 

WatchmaD  and  jamtors l.Uli  23 

Prinling  atjil  binilin)i: 1.14S  54 

Advertisement  and  subscriptions 341  30 

Supplies— soap,  luatclies,  etc *2  44 

atalionery        180  53 

t'linilture  and  Qxtures 2fj  OO 

Extra  services 67a  03 

Expert  examiners 1,461  SO 

Fuel 4U  73 

Light 3S8  34 

Postage  and  telegnms Ifi7  go 

0«rmiclde 36  00 

Ice 16  00 

Street  car  tickets 8,1  oo 

Horse  board 318  as 

Farrier 8S  50 

Hiiraess  and  buygy  repatn 17  30 

"         hardware 3  00 

House  and  furniture  repairs 20  VS 

License        1  00 

Telephone  rent 631)  69 

Premium  on  guaninty  bonds 430  00 

Overpaid  water  rates 68a  50 

Refund  (Qreuner) 7  10 

Entertfliaing  Boston  ofBclals 8  00 

Honey  bag 1]  00 

Pump  ISO  Watsh  Account— 

Engineers  and  firemen |lj.874  34 

Consulting  engineer 1,110  00 

Fuel  oiJ yO,332  43 

Coftl 87  80 

Printing,  telegraph ing,  stationery 9  14 

Supplies— nigs,  waste,  soap,  etc 315  93 

valves,  gaskets,  packing,  etc 316  49 

Boiler  and  machine  repairs 218  68 

Lubricants. 413  43 

Insurance 400  00 

Car  rental 4  00 

Saws 30 

Medical  attendance  ;i  no 

Repairs  to  wagon  and  harness e  65 

Peed,  Hboeing,  etc 83  S3 
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Street  car  tickets $11  50 

Electric  light 6  59 

$49,073  60 

Water  Rates  Account— 

Overcharge  returned $43  78 

$42  73 

PeRCBNTAOB  ACCOUNT-r- 

Labor $  1 ,  842  00 

$1,842  00 

Repairing  Leaks  Account — 

Labor $10,137  81 

Wagon  and  harness  repairs 54  80 

Feed  and  stabling 270  45 

Farrier 97  50 

Street  car  and  toll  tickets 85  00 

Repairing  tools 8  70 

Tools  and  materials 184  82 

Repairing  pavement 146  57 

Meals 4  60 

$10,989  75 

Sbryicb  Connections  Account— 

Labor..... $6,542  21 

Cart  and  harness  repairs 69  28 

Blankets,  etc 18  40 

Cocks  and  valves 2,211  66 

Farrier 55  75 

Material 126  39 

Special  taps 43  50 

Horse  board , 25  00 

Toll  and  express 1  60 

$9,093  79 

Inspection  Account — 

Labor  and  material $3,391  02 

$3,391  02 

Plumbers*  License  Account— 

Licenses  returned 41  00 

$41  00 

Meter  Repairs  and  Expenses  Account — 

Fitthigs.  etc $126  22 

$126  22 

Aggregate $101 .352  14 

Bonded  L^debtedness  Account— 

Bonds  paid $25,000  00 

$25,000  00 
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Loan  Account— 

Loan  paid $50,000  00 

$50,000  00 


Interest  Account— 

Interest  paid $65,487  65 

Park  and  Boulevard  Commission— 

Laying  pipe  Belle  Isle  Crossing $797  25 

HuRLBUT  Fund  Account — 

Superintendent,  librarian  and  labor $7,447  52 

Plants,  trees,  flowers,  fertilizers,  etc 2S7  30 

Tools  and  materials 261  47 

Horse  feed,  etc 72  47 

Memorial  gateway  (part) 19,729  58 

Lumber 10  09 

Excavating  canal 2,101  90 

Towing  lighter 72  00 

Hose,  etc 28  93 

Toll 2  15 

Cement 5  50 


$65,487  65 


$797  25 


$30,019  81 


RECAPITULATION. 

Construction  expenditures $3 1 3, 191  76 

Operation  and  maintenance  expenditures 101 ,352  14 

Bonded  indebtedness 25,000  00 

Loan  account 50,000  00 

Interest 65,487  65 

Park  and  Boulevard  Commission 797  25 

Hurlbut  Fund 30,019  81 

Aggregate $585,848  61 
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ACTUAL  OPERATION  EXPENSES. 

The  actual  operating  expenses  are  the  foregoing  expendi- 
tures for  operation,  less  the  credits  by  cash  received  for  said 
expenditures,  and  are  as  follows: 

Office  account $26,752  13 

Pumping  water 49,073  50 

Water  rates $42  73 

Overpaid  amounts  returnejl 

Percentage ' $1,842  00 

Heceipts,  percentages  and  fines 7,984  17 

Repairing  leaks $10,989  75 

Receipts  for  services 116  85 

10,872  90 

Service  connections $9,093  79 

Receipts — services  and  material 6,325  34 

2,768  45 

Inspection 3, 391  02 

Plumbers'  licenses— payments  returned 41  00 

Meter  repairs 126  22 

Total $93,025  22 
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CERTIFICATE  OF  EXPERT  ACCOUNTANT. 


Detboit,  January  81st,  1895. 
To  the  Hmoralbie  Board  of  Water  OommisHoners,  CUy  of  Detroit  : 

Gbntlehbn — I  have  made  an  examination  of  the  books 
and  vouchers  of  th'e  Detroit  Water  Works  for  the  year  ending 
December  31,  1894,  and  hereby  certify  that  the  following 
statement  is  correct: 

CASH  STATEMENT. 

1894. 

Jan.  1,  Cash  on  hand |4,748  48 

Commercial   National    Bank    Balance, 

General  Fund. . ; 83,450  22 

Commercial    National    Bank    Balance, 

Secretary's  Fund 500  00 

Dec  31,  Receipts  1894 592,551  61 

$631,250  31 

1896. 

Jan.  1,  Cash  on  hand $5,978  94 

Commercial    National    Bank    Balance, 

GeneralFund 38,922  76 

Commercial    National    Bank    Balance, 

Secretary's  Fund 500  00 

Disbursements  1894 585,848  61 

$631,250  31 

Respectfully  submitted, 

J.  A.  M.  MORETON, 

Auditor, 
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ASSESSMENT  1894-95. 


WARDS. 

Famiubs 

! 

• 

Vacant 
Hi  8              Tenements. 

i 
•-< 

—      53 
262 

ASSBSSMBNT. 

Dist. 

i 

■ 
^  •0m 

s 

OQ 

6.150 
2,781 

1894-95. 

$37,493 
16,977 

44,470 

20,846 
14,647 

35,493 

25,289 
18,500 

43,789 

19,457 
21,323 

40,780 

24,509 
24,354 

48,863 

24,587 
13,352 

2    a 

1 

Ninth 

Fifteenth... 

6,187 
2.700 

7,887 

18 

81 

-$2,890 

1,475 

—      816 

$874 
898 

Totals... 

94 

21 
16 

7,981 

321 

209 

36 
94 

eer 

2 

Eleventh . . . 
Thirteenth.. 

8,481 
2,449 

8,502 
2,46: 

5,967 

2,501 
3,262 

5,763 

160 
100 

260 

197 
196 

393 

-  904 

-  152 

1,056 

8S6 

8M 

Totals . . . 

5.980 

2,493 
3,235 

87 

129 

560 

3 

First 

Seventh 

8 
27 

11 

-  60 

—  49 

64 
49 

-  3,148 

-  2,291 

7% 
616 

Totals.. . . 

6,728 

35 

—  5,484 

-2.238 

—  1,459 

3,697 

1,410 

4 

Third 

Fi/th 

8,207 
8,670 

10 
5 

8,217 
3,675 

6,892 

120 
124 

244 

147 
257 

404 

163 
132 

847 
446 

Totals . . . 

6,877 

15 

12 
6 

18 

8 
35 

—      15 

1,S98 

5 

Second  

Sixth 

2,010 
8.482 

2,02'i 
8.438 

0 
40 

-  2,699 

-  1,020 

1,211 
471 

Totals . . . 

6,442 

4,036 
2,259 

6,29) 

5,460 

40 

—  12 

70 

58 

—  221 

—  75 

-  3,719 

1.682 

6 

Tenth 

Fourteenth. 

4,044 
2,294 

—      841 
155 

604 
142 

Totals... 

43 

4 
5 

6,338 

295 

230 
215 

445 

231 
141 

372 

2,734 

37,939 

—      686 

646 

7 

Fourth.  ... 
Twelfth  .... 

3,031 
3,069 

3,035 
3,074 

6,109 

3,167 
2,730 

5,897 

25,484 
18,052 

—  3,198 

—  772 

1,047 

177 

Totals . . . 

6,100 

3,158 
2,545 

5,703 

9 

9 
185 

194 

—    296 

3 
22 

19 

95 

43,536 

—  3,970 

—  1,120 

—  449 

—  1,569 

1,224 

8 

Eighth 

Sixteenth. . . 

21,936 
14,718 

36,654 

$331,524 

382 
24 

Totals . . . 

356 

Aggregate 

49,912 

445 

50,357 

-20,946 

$7,828 
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It  will  be  seen  by  the  foregoing  table  that  there  is  a 
decrease  of  $20,946  from  the  assessment  of  1893. 

This  is  caused,  first,  by  assessments  amounting  to  $7,828 
being  taken  from  the  rolls  because  of  being  metered. 

The  principal  cause,  however,  was  the  reduction  in  the  rates 
made  by  the  Board  April  11th,  to  take  effect  July  1st,  which 
were  as  follows: 

Additional  closets  to  first,  reduced  from  $2.00  to  $1.00. 

Charge  on  stationary  wash  tubs  of  $2.00,  for  private 
families,  abated  entirely.         ' 

Additional  families  over  first  family  in  same  house  and 
supplied  through  one  faucet,  to  be  reduced  from  $5.00  to  $3.00. 

By  a  careful  inspection  of  the  rolls,  this  reduction  was 
estimated  to  be 

On  closets , .      $4,200  00 

On  wash  tubs 5,226  00 

On  families 10,812  00 

Total $20,238  00 


Upon  the  basis,  therefore,  of  what  was  left  on  which  to 
make  assessments,  there  was  really  an  increase  of  $7,120. 

The  increase  of  95  families  shows  that  the  city  did  not 
exactly  stand  still  under  the  effects  of  hard  times. 
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WATER  WORKS  BONDS. 

The  following  table  shows  the  whole  history  of  the  bonded 
indebtedness  of  the  Board,  in  which  will  be  seen  that  the  total 
amount  of  bonds  issaed  is  $1,850,000,  of  which  $717,000  have 
already  been  redeemed,  leaving  outstanding  $1,133,000,  upon 
which  there  is  an  annual  interest  of  $69,070. 


No.  or 
Issue. 

Act 
or 

1st 

1858 

ii 

tt 

it 

it 

2nd 

1855 

ii 

it 

ii 

it 

8rd 

1857 

it 

it 

4th 

1869 

5th 

it 

6th 

it 

ii 

1878 

7th 

1869 

ii 

1878 

it 

it 

it 

it 

it 

it 

n 

ii 

it 

it 

Issued. 


Aug.   1,1868 


it 


it 


it 


Aug.    1,1856  I 
June  12, 1855; 


ti 


it 


Aug. 
Aug. 
Feb. 
Aug. 
Aug. 
Feb. 
Aug. 


it 


June 
June 
Sept. 
April 
Dec. 


1,1858 
1,1867 
1,1870 
1,1872 
1,1878 
1,1874 

1,1874 

it 

1,1876 
1,1876 
1,1880 
1,1881 
1,1881 


Payable. 

Amount. 

Aug.  1, 

1888 

$100,000 

Aug.  1. 

1878 

100,000 

Aug.  1, 

1878 

50,000 

Aug.  1, 

1890 

100,000 

Aug.  1, 

1885 

100,000 

Aug.  1, 

1880 

50,000 

Aug.  1, 

1898 

150,000 

Aug.  1, 

1887 

100,000 

Feb.  1, 

1900 

100,000 

Aug.  1, 

1902 

50,000 

Aug.  1, 

1908 

50,000 

Feb.  1, 

1901 

60,000 

Aug.  1, 

1904 

50,000 

it 

it 

200,000 

June  1, 

1905 

150,000 

June  1, 

1906 

200,000 

Sept.  1, 

1899 

100,000 

Aprill, 

1897 

100,000 

Dec.  1, 

1896 

50,000 

$1,850,000 

Rate 
OP  In- 
terest. 

7cts. 

7  " 

7  '♦ 

7  ♦• 

7  " 

7  " 

7  " 

7  " 

7  •' 

7  " 

7  " 

7  " 

7  " 

7  " 


7  " 


6  •♦ 

4  '♦ 

4  " 

4  " 


Redeemed. 

$100,000 
100,000 

50,000 
100,000 
100,000 

50,000 
100,000 
100,000 


OUT- 
8TANDIMQ. 


9,000 
6,000 


1,000 
1,000 


$50,000 

100,000 

50,000 

50,000 

41,000 

44,000 

200,000 

149,000 

199,000 

100,000 

100,000 

50,000 


$717,000 


$1,188,000 


The  $50,000  of  bonds  "outstanding"  of  the  issue  of  Aug. 
1st,  1858,  are  collateral  for  loan  due  Feb.  7th,  1895,  at  which 
time  it  is  the  intention  of  the  Board  to  retire  them. 

One  hundred  thousand  dollars  will  be  issued  early  in  the 
year  in  accordance  with  a  resolution  of  your  honorable  body 
Nov.  6th,  1894. 

This  issue  is  made  necessary  by  the  laying  of  a  new  force 
main  from  the  pumping  works,  estimated  to  cost  $160,000, 

In  closing,  I  desire  to  commend  the  subordinate  employes 
of  the  works,  and  particularly  those  engaged  in  the  receiving 
of  money,  generally  for  their  kind  and  considerate  manner  to 
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water  rate  payers,  and  also  for  the  willingness^  with  which  they 
have  performed  their  arduous  duties. 

A  position  in  the  water  office  is  usually  regarded  as  "a  soft 
snap,"  but  if  any  one  will  spend  a  few  hours,  or  days,  in  our 
"bee  hive"  and  see  the  amount  of  work  these  officials  perform, 
and  the  hours  each  day  that  they  devote  to  it,  the  contrary 
fact  will  become  very  apparent. 

All  of  which  is  respectfully  submitted. 

L.  N.  CASE, 
Oeneral  Superintendent  and  Secretary, 


REPORT  OF  SUPERINTENDENT  OF  GATES. 


Detroit,  January  2,  1895, 

L,  N,  Case,  QerCl  Superintendent  and  Secretary  Detroit  Water  Works: 

Dbab  Sir — In  compliance  with  your  request,  I  respectfully 
present  for  your  consideration  my  report  of  Gates  examined 
and  repaired,  together  with  a  statement  of  gate  wells  built 
and  well  covers  adjusted  to  conform  to  a  new  pavement  or 
grade,  also  repairs  made  to  sewers  that  were  necessarily  cut 
into  by  the  operations  of  pipe  laying. 

WELLS  BUILT  IN  1894. 

106  by  contractor  Gk)odenow,  $1,584.32;  covers,  $597.84 $2,182  16 

445  by  Detroit  Water  Works,  (day  work) 7,345  78 

551  wells.    Total $9,527  94 

172  well  covers  adjusted  and  19  sewers  repaired $   210  50 


The  well  covers  heretofore  used  are  not  adjustable  to  the 
grade  of  the  street,  only  by  adding  to  or  removing  the  brick 
work  of  well,  which  is  costly  and  annoying,  as  it  is  difficult 
to  get  to  do  it  as  promptly  as  we  would  wish,  I  therefore 
suggest  that  an  adjustable  well  cover  be  used  which  would 
obviate  the  difficulty  and  expense,  if  one  is  found  practicable. 
I  have  already  designed  a  model  of  a  cover  which  will,  I  think, 
answer  the  requirements,  and  which  I  have  submitted  %o  yau 
for  examination. 

In  this  connection,  however,  I  would  respectfully  recom- 
mend that  in  future  wells  be  built  only  over  gates  that  are  in 
paved  streets  and  out  of  order,  as  in  unpaved  streets  the  grade 
is  not  well  established,  or  a  deep  ditch  may  be  on  each  side,  in 
which  case  an  iron  box  will  answer  every  requirement. 


■r 
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.  While  on  the  subject  of  gate  wells,  I  would  say  that  the 
examination  of  the  large  gates  has  disclosed  the  fact  that 
many  of  the  timbers  covering  the  wells  built  over  them  are 
very  much  decayed  and  consequefitly  unsafe.  During  the 
latter  part  of  1894,  I  removed  the  timbers  and  built  brick 
arches  over  five  of  the  worst  ones,  and  as  soon  as  the  season 
opens  for  work  in  the  spring,  I  would  suggest  that  the 
remainder  be  put  in  good  and  safe  condition. 

About  the  middle  of  last  August,  I  was  ordered  by  you  to 
examine  all  the  gates  in  the  system  and  to  repair  such  as  were 
out  of  order.  As  the  operating  of  gates  is  one  of  the  most 
serious  and  important  duties  to  be  performed  in  a  water 
works,  it  was  with  considerable  trepidation  on  my  part  that  I 
undertook  its  performance.  I  sent  out  two  gangs,  one  east 
and  one  west  from  Woodward  avenue,  both  of  them  to  work 
north  from  the  river  to  the  gates  south  of  the  upper  42-in.  and 
dO-in.  in  Canfield,  Calumet  and  Buchanan,  and  from  Yinewood 
to  St.  Aubin  avenues. 

This  somewhat  extensive  district  apparently  has  lately 
received  but  little  attention,  so  far  as  gates  are  concerned,  as 
our  examination  disclosed  a  large  number  either  broken,  shut, 
or  not  conforming  to  the  established  uniformity  as  to  size  of 
head  of  spindle,  etc.  I  therefore  proceeded  to  repair  them  as 
fast  as  possible,  as  this  district  is  densely  built  up,  and  in 
which  there  are  a  large  number  of  wood- working  establish- 
ments and  lumber  yards;  but  severe  cold  weather  in  November 
compelled  a  cessation  of  this  work,  as  the  ground  was  soon 
frozen  to  a  depth  of  18  or  20  inches,  but  we  are  at  the  present 
time  repairing  gates  that  are  in  wells,  and  cleaning  the  snow 
and  ice  from  over  the  main  gates. 

Below  please  find  a  statement  of  gates  that  have  been 
examined,  repaired,  etc,  up  to  Dec.  31st. 

Whole  number  examined  and  tested 2,689 

In  good  order 2,188 

In  good  order,  but  shut 123 

Broken  and  shut 171 

In  bad  order 257         2,689 
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Opened 123 

Repaired  and  opened 171 

Repaired 169 

To  be  repaired 88 

In  good  order 2,138         2,689 

Discontinued  8  gales  and  set  2  new  ones. 

These  have  been  reported  to  the  Extension  and  Engineering 
Departments. 

Our  work,  examining  gates,  discloses  a  large  percentage  of 
decayed  wood  boxes,  and  some  iron  ones  that  are  filled  with 
sticks,  stones,  etc.,  or  not  up  to  grade. 

To  be  able  to  work  a  gate  properly,  it  is  imperative  the  box 
should  be  clear,  and  to  clean  them  out  the  box  must  be  dug 
up.     What  has  been  done  in  this  will  be  found  below. 

Decayed  wood  boxes 107 

Iron  boxes  filled  up 19 

Wood  boxes  replaced  with  iron 36 

Iron  boxes  cleaned  out 19 

Iron  boxes  set  to  grade 53 

Cost — labor,  gates  and  boxes $1,156  24 

All  of  which  is  respectfully  submitted, 

JOHN  BRIDGE. 


REPORT  OF  THE  CIVIL  ENGINEER. 


January  26,  1895, 
1^0  the  Honorable  Board  of  Water  Commissionera  of  the  City  of  Detroit  : 

Gentlemen — In  conformity  with  the  regulations  governing 
this  Department,  the  Civil  Engineer  presents  for  your  considera- 
tion the  following  annual  report : 

The  work  of  the  year  just  past  has  been  so  intimately 
connected  with  that  of  1898  that  the  two  must  be,  in  a, 
measure,  considered  together.  While  it  is  the  province  of  the 
various  heads  of  departments  to  consider  parts  of  our  system, 
the  Civil  Engineer  has  to  deal  with  it  in  its  entirety. 

Scientifically,  our  system  is  regarded  as  a  machine,  of  which 
the  intake  conduits,  the  boilers,  the  engines,  the  distribution 
system,  the  fire  hydrants,  even  the  plumbing  and  fixtures  in 
the  buildings  of  our  consumers  are  but  parts  of  a  complete 
whole.  The  purpose  of  every  machine  is  to  do  work  or  to 
transform  energy.  Our  machine  changes  the  latent  powers  of 
the  fuel  to  the  active  forces  of  the  jets  of  water  that  flow  from 
our  penstocks.  In  every  machine  there  are  certain  losses  of 
operation  which  render  it  impossible  to  get  back  as  much 
energy  as  is  put  in,  and  it  is  the  effort  of  the  designer  to 
reduce  these  losses  to  as  small  an  amount  as  possible.  The 
quotient  obtained  in  dividing  the  work  extracted  by  that  put 
into  a  machine  is  called  its  efficiency. 

The  theoretically  perfect  machine  would  be  so  adjusted 
that  every  part  should  work  with  its  maximum  efficiency  at  the 
same  time.  In  practice,  it  often  happens  that  this  is  impos- 
sible, and  in  water  works  construction  especially  we  frequently 
find  that  when  one  part  of  the  machine  is  affording  maximum 
economy,  another  part  may  be  working  at  its  worst.  For  every 
machine,  simple  or  complex,  there  will  be  certain  conditions  of 
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operation  which  will  produce  maximum  efficiency,  and  any 
variation  from  these  conditions  will  result  in  diminished 
economy.  The  work  of  machines  is  usually  measured  by  the 
foot-pound,  which  is  the  amount  of  energy  expended  in  raising- 
one  pound  of  matter  one  foot  high  against  the  force  of  gravity. 
The  losses  in  a  water  works  system  may  be  classed  under  two 
heads:  losses  due  to  overcoming  the  elevations  of  the  territory 
supplied,  and  losses  due  to  fractional  resistances  in  the  pipes. 
The  former  will  change  only  with  the  quantity  of  water 
elevated,  while  the  latter  will  also  be  affected  by  the  velocity  of 
flow.  In  our  system,  during  the  past  year,  less  than  one-half  of 
the  work  done  by  the  engines  was  delivered  to  the  consumers 
in  a  form  to  be  utilized.  Of  the  quantity  lost,  which  ranged 
from  about  45  per  cent,  to  65  per  cent,  of  the  whole,  a  nearly 
constant  portion,  averaging  about  36  per  cent,  of  the  whole^ 
was  used  in  overcoming^the  elevations  of  the  system,  while  the 
remainder,  averaging  16  per  cent,  of  the  whole,  was  consumed 
by  friction.  As  we  cannot  change  the  location  of  the  city,  the 
work  expended  in  the  former  case  cannot  be  reduced,  except 
by  lessening  the  consumption  of  water,  but  the  losses  due  to 
the  latter  cause  may  be  decreased  within  certain  limits,  hy 
proper  modifications  and  manipulations  of  the  distribution 
system,  though  they  can  never  be  wholly  eliminated. 

In  order  to  thoroughly  understand  the  investigations  em- 
bodied in  this  report,  it  is  necessary  that  the  sources  of  the 
information  and  the  method  of  utilizing  it  be  explained.  To 
begin  with,  the  work  that  our  engines  have  to  do  is  to  take  the^ 
water  from  the  level  of  its  surface  in  the  pump  wells  and 
elevate  the  necessary  quantity  to  such  a  height,  or  give  to  it 
such  a  pressure,  as  will  enable  it  to  flow  to  the  points  at  which 
it  is  consumed,  and  have  remaining  a  sufficient  head  or  pressure 
for  the  purposes  of  its  use.  ^t  the  engines  an  hourly  record 
is  kept  of  the  quantity  of  water  pumped — measured  by  piston 
displacement — and  of  the  pressure  pumped  against.  When 
these  quantities  are  multiplied  together,  the  product  measures 
the  work  done  by  the  engines.  It  is  therefore  seen  that 
increasing  either  the  pressure  pumped  against  or  the  quantity 
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pumped  increases  the  work,  and  that  as  much  work  is  required 
to  pump  one  million  gallons  of  water  against  fifty  pounds 
pressure  as  to  pump  two  million  gallons  against  twenty-five 
pounds  pressure.  There  is  also  kept  a  record  of  the  quantity 
of  fuel  consumed,  and  by  dividing  the  work  done  as  deduced 
above  by  the  number  of  gallons  of  oil  burned,  the  work  per 
gallon  of  oil  is  obtained.  From  this  it  may  be  determined 
which  engine  or  which  boilers  or  what  method  of  burning  gives 
the  best  results. 

For  the  purpose  of  obtaining  the  amount  of  work  that  our 
system  is  delivering  to  the  consumers,  as  well  as  to  have 
notice  of  any  localities  deficient  in  pressure,  there  have  been 
established  at  various  points  about  our  system,  mainly  in  fire- 
engine  houses,  pressure  gauges  connected  to  our  mains,  from 
which  readings  are  recorded  every  hour.  Each  gauge  is  then 
taken  as  representing  a  district,  whose  area  is  determined  by 
the  topography  and  the  arrangement  of  our  mains.  If  now 
the  pressure  on  each  gauge  be  multiplied  by  the  area  of  its 
district,  and  the  sum  of  the  products  so  obtained  be  divided  by 
the  sum  of  the  areas,  the  result  will  be  an  average  pressure  for 
the  city.  The  locations  of  the  several  gauges  are  shown  by 
the  double  circles  on  the  map  opposite  page  52.  In  these 
investigations  for  want  of  a  more  accurate  basis  of  computa- 
tion it  has  been  assumed  that  the  consumption  of  water  is 
uniform  throughout  the  area  of  our  city.  Owing  to  the  situa- 
tion of  our  pumping  plant  with  reference  to  the  center  of  the 
system,  from  which  it  appears  that  about  the  same  quantity  of 
water  will  be  consumed  between  the  works  and  the  place  of 
maximum  consumption,  as  will  be  consumed  beyond  the  latter 
point,  and  because  the  distance  from  the  engines  to  the  center 
of  the  district  of  maximum  consumption  is  very  nearly  a  mean 
between  the  distances  to  the  centers  of  the  districts  east  and 
west  of  it,  the  above  assumption  may  be  shown  to  be  reason- 
ably accurate  as  regards  total  or  average  results.  On  this 
assumption,  if  now  the  quantity  of  water  pumped  be  multi- 
plied by  the  average  pressure  above  obtained,  the  product  will 
be  the  Usable  Work  of  the  system,  or  that  which  may  be  utilized 


40  FORTY-THIRD   ANNUAL   REPORT   OF   THE 

for  the  purposes  of  the  consumer.  Further,  if  the  elevation  of 
each  gauge  above  the  river  be  multiplied  by  the  area  of  its 
district  and  the  sum  of  these  products  be  divided  by  the  sum 
of  the  areas,  the  quotient  will  be  the  mean  or  average  elevation 
of  the  system  ;  and  when  the  quantity  of  water  pumped  is 
multiplied  by  this  mean  elevation,  the  product  is  the  Work  of 
Elevation.  If,  from  the  total  work  of  the  engines,  the  sum  of 
the  Usable  Work  and  the  Work  of  Elevation  be  subtracted,  the 
remainder  will  be  the  work  expended  in  overcoming  frictional 
resistances.  In  making  the  computations  for  the  data  herein, 
the  work  of  the  engines  has  been  figured  for  two  periods  each 
day,  and  these  results  together  with  the  gauge  readings  have 
been  averaged  by  weeks. 

■ 

Turning  now  to  Plate  I,  page  42,  the  area  included 
between  the  top  irregular  line  and  the  bottom  of  the  plate 
represents  the  work  of  the  engines  for  the  periods  indicated  near 
the  middle  of  the  plate.  The  area  between  the  same  line  and 
the  broken  line  below  it,  represents  the  work  of  overcoming 
friction.  The  area  between  this  broken  line  and  the  full 
jagged  line  next  below,  represents  the  work  of  elevation.  The 
area  between  this  last  jagged  line  and  the  bottom  of  the  plate, 
represents  the  usable  work,  all  upon  the  basis  of  the  work  of 
one  gallon  of  oil.  The  lowest  irregular  line  of  the  plate  shows 
the  mean  temperature,  and  the  irregular  line  next  above  gives 
the  average  number  of  gallons  of  water  consumed  daily. 
Considering  now  the  first  mentioned  line,  the  ordinates  to  it 
from  the  base  of  the  diagram  give  the  average  daily  work  of 
one  gallon  of  oil  at  the  engines  for  the  various  periods.  This 
line,  it  will  be  noted,  begins  June  1,  1893;  previous  to  that 
time  no  continuous  record  of  the  head  pumped  against  at  the 
engines  was  kept,  hence  it  is  impossible  to  carry  the  line  back 
of  that  point.  The  first  manipulations  leading  to  the  readjust- 
ment of  the  distribution  under  the  direction  of  your  Engineer 
took  place  in  March,  1893,  and  as  described  in  the  Report  of 
last  year  resulted  in  a  slight  improvement  in  the  condition  of 
the  system.  No  further  changes  were  made  until  June  20th 
following,  so  that  the  record  of  the  first  twenty  days  of  June 
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may  be  taken  as  a  fair  representative  of  the  period  preceding. 
It  is  seen  at  once  by  the  rise  in  the  top  line  that  after  the 
latter  readjustment,  the  work  performed  by  each  gallon  of  oil 
was  materially  increased.  This  increase  continued  through 
August,  and  in  September  there  is  a  still  further  increase, 
which  is  to  be  accounted  for  by  the  fact  that  two  engines  were 
run  at  full  capacity  during  the  night  for  most  of  the  month, 
and  the  excess  water  so  pumped  was  wasted  into  the  well. 
Experiments  since  that  time  indicate  that  the  probable  amount 
of  water  so  wasted  was  between  one  and  two  million  gallons 
each  night.  In  October,  owing  to  the  decreasing  consumption 
and  the  colder  weather,  which  latter  required  the  use  of  oil  for 
heating,  the  work  began  to  decrease  and  continued  so  to  do  for 
the  same  reasons,  until  the  close  of  the  year.  About  the  first 
of  January,  1894,  the  pressure  was  increased  on  the  down-town 
system,  and  this,  together  with  a  slight  rise  of  temperature, 
as  shown  by  the  bottom  line  of  the  diagram,  accounts  in  a 
measure  for  the  increased  work  of  the  oil  in  that  month.  In 
February,  extremely  cold  weather  again  lowered  the  line, 
which  the  warmer  temperature  of  March  raised  to  and  above 
the  former  point.  The  same  cause  accounts  for  the  gain  in 
April,  and  in  May  a  slight  increase  in  pressure  and  the  running 
of  the  new  engine  combined  to  produce  a  marked  favorable 
effect.  In  June,  although  the  quantity  of  water  pumped  con- 
siderably increased,  the  fact  that  Engine  No.  4,  the  new 
engine,  did  not  run,  and  other  undetermined  causes,  reduced 
the  work  of  the  oil.  July  was  the  banner  month  at  the  pump- 
ing  station.  The  quantity  of  water  consumed  required  the 
running  of  the  engines  much  of  the  time  at  their  most 
economical  rates,  and  the  same  conditions  seem  to  have  held  in 
August,  so  that  the  drop  in  the  line  for  the  latter  month 
appears  to  be  one  of  those  occurrences  so  frequently  met  with 
in  experimental  work  which  seem  to  baffle  explanation.  A 
part  of  the  difference  may  be  explained  by  the  fact  that 
Engine  No.  4  ran  in  July  a  portion  of  the  time  and  not  at  all 
in  August,  but  beyond  this  no  reason  is  apparent.  In  Septem- 
ber, Engine  No.  4.  again  ran  and  a  more  even  demand  for 
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water  assisted  in  bringing  the  efficiency  to  near  its  maximum. 
Cooler  weather  and  a  decreasing  consumption,  causing  the 
engines  to  be  run  at  less  economical  rates,  together  with  the 
idleness  of  Engine  No.  4  during  most  of  both  months  combined 
to  lower  the  line  by  successive  steps  in  October  and  November. 
The  working  of  the  new  engine,  which  ran  more  than  thirty 
days  out  of  the  thirty-five  credited  to  December,  accounts  for 
the  increased  economy  with  which  the  year  closed. 

From  the  foregoing  it  appears  that  the  running  of  Engine 
No.  4  tends  to  greatly  reduce  the  fuel  bill.  A  closer  examina- 
tion of  the  records  shows  that  when  two  engines  are  running 
and  doing  equal  amounts  of  work,  if  Engine  No.  4  is  one  of 
them,  the  fuel  consumed  is  nearly  20  per  cent,  less  than  when 
it  is  not.  This  means  that  if  all  our  engines  were  as  economical 
as  the  new  one,  our  fuel  bills  would  be  only  about  60  per  cent, 
of  what  they  are  at  present.  The  cost  of  fuel  for  1894  was 
#29,283.00.  During  the  year  Engine  No.  4  has  run  less  than 
one-fourth  of  the  time.  ^  If,  while  running,  it  caused  a  saving 
of  20  per  cent,  the  total  saving  due  to  it  would  be  5  per  cent, 
of  the  year's  fuel,  so  that  if  it  had  not  run  at  all  the  fuel  bill 
would  have  been  over  $30,000.00.  A  saving  of  40  per  cent, 
of  this  would  amount  to  $12,000.00,  which  at  4  per  cent,  is  the 
interest  on  $300,000.00.  This  sum  would  be  just  about 
sufficient  to  replace  the  three  old  engines  and  their  boilers,  and 
if  this  were  done  the  saving  in  fuel  would  pay  the  interest  on 
the  investment,  leaving  the  proceeds  of  the  sale  of  the  old 
machinery  as  clear  gain.  It  will  be  noted,  however,  that  during 
the  greater  part  of  the  year  one  engine,  in  addition  to  the  new 
one,  is  sufficient  for  the  demand.  Such  an  additional  engine 
could  be  obtained  and  housed  for  about  $125,000.00.  The 
interest  on  this  at  4  per  cent,  would  be  $5,000.00.  By  such  an 
arrangement  a  saving  in  fuel  of  about  $10,000.00  per  year 
would  be  effected,  leaving  a  net  gain  of  $5,000.00  per  year 
after  the  interest  on  the  investment  is  paid  to  apply  on  the 
oost. 

Referring  again  to  Plate  I,  page  42,  the  ordinates  to  the 
full  irregular  line  about  the  middle  of  the  diagram,  measured 
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from  the  bottom  of  the  plate  represent  the  average  daily  Usable 
Work  of  one  gallon  of  oil  at  the  indicated  periods,  beginning' 
with  January,  1893.  It  will  be  noted  that  there  is  an  abrupt. 
increase  in  this  work  in  February,  the  cause  of  which  is  not 
wholly  apparent  from  the  information  at  hand.  From  Febru- 
ary to  August  there  is  a  steady  gain  in  the  work  of  the  oil, 
due  partially  to  the  warmer  weather  and  to  the  manipulations, 
of  the  system  in  March  and  June  before  mentioned,  as  well  as. 
to  some  changes  in  the  methods  of  burning  the  oil.  In  August-  ' 
the  rise  is  to  be  accounted  for  largely,  if  not  wholly,  by  the 
completion  of  the  Michigan  avenue  twenty-four-inch  line» 
The  record  for  September,  from  the  explanations  previously 
given,  is  erroneous  as  to  the  Usable  Work,  for  a  part  of  the- 
water  figured  as  used  was  in  reality  wasted  at  the  engines,  and 
if  a  correction  were  made  for  this  it  would  bring  the  line  for 
the  month  to  about  the  same  position  as  that  of  the  month 
preceding,  which  would  be  in  entire  harmony  with  other 
data.  The  October  line  shows  an  increase  in  the  Usable  Work 
over  August,  due  to  the  completion  of  the  Park  street  exten- 
sion, and  the  fact  that  less  water  being  pumped,  the  f rictional 
losses  were  less,  and  consequently  the  pressure  on  the  distribu- 
tion, though  not  on  the  engines,  was  increased.  In  November 
the  decreasing  friction  tended  to  more  than  compensate  for  the- 
colder  weather  and  reduced  pumping,  and  the  line  rises  above 
that  of  October.  It  will  here  be  noted,  that  while  the  Usable- 
Work  of  the  system  per  gallon  of  oil  has  increased,  the  work  at 
the  engines  has  decreased.  This  is  due  to  the  decrease  in  fric- 
tional  resistances.  The  increasing  colder  weather  in  December 
caused  the  line  of  Usable  Work  to  fall  with  that  of  the  work 
of  the  engines.  In  January,  February,  March,  April  and  May^ 
1894,  the  fluctuations  in  the  lower  line  are  but  the  reflections 
of  those  of  the  upper  line.  In  June  increasing  consumption 
increased  the  friction,  and  hence  reduced  the  head  over  the 
city,  so  that  the  Usable  Work  was  decreased  for  the  month,  and 
still  further  fell  in  July  and  August,  when  the  maximum 
quantity  of  water  was  pumped.  It  is  worthy  of  notice,  that 
while  the  work  of  the  oil  at  the  engines  was  not  materially 
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greater  in  Jane  and  July,  1894,  than  in  the  same  months  of 
1893,  the  Usable  Work  shows  a  very  decided  increase  which  can 
only  be  accounted  for  by  the  improvement  of  the  distribution 
system.  September,  October,  November  and  December,  on 
account  of  decreasing  consumption  and  reduced  friction,  show 
gains  in  the  Usable  Work,  and  close  the  year  with  an  increase 
of  48  per  cent,  since  the  beginning  of  1893.  Comparing  June, 
'94,  with  Jnne,'93,  there  appears  an  increase  in  the  Usable  Work 
per  gallon  of  oil  consumed  of  28  per  cent.,  of  which  5  per  cent, 
was  at  the  engines,  and  23  per  cent,  in  the  distribution.  Com- 
paring December,  '94,  with  December,  '93,  there  is  a  gain  of 
18  per  cent.,  of  which  7  per  cent,  was  at  the  engines,  and  11 
per  cent,  in  the  distribution.  Again,  comparing  the  system  at 
times  of  maximum  consumption,  July,  '94,  and  July,  '93,  shows 
an  increase  of  6ver  19  per  cent.,  of  which  7  per  cent,  is  at  the 
engines  and  12  per  cent,  in  the  distribution  system.  Now, 
comparing  the  frictional  areas  for  the  several  months  of  1894 
with  those  of  1893,  it  will  be  seen,  that  in  every  case,  except 
July,  the  friction  has  been  decreased,  and  that  it  was  not 
decreased  in  July  was  due  to  the  enormous  quantity  of  water 
forced  through  our  system  during  that  month.  The  entire 
work  of  the  system,  by  weeks,  for  1894,  is  shown  by  Plate  II, 
page  46.  These  results  reflect  great  credit  upon  the  manage- 
ment at  the  pumping  station,  and  had  it  not  been  for  the 
cordial  co-operation  of  the  Chief  Engineer  such  satisfactory 
ones  could  not  have  been  obtained. 

The  operations  which  have  led  to  these  improvements  in 
our  distribution  system  were  partially  described  in  the  Report 
of  last  year.  The  continuation  of  the  work  this  year  has 
embraced  the  curing  of  about  one  hundred  and  fifty  pre-exist- 
ing dead  ends,  the  making  of  over  thirty  connections  between 
mains  previously  crossing,  but  not  connected,  the  laying  of  a 
sixteen-inch  cross-town  line,  with  ten-inch  and  eight-inch 
branches  in  the  northern  part  of  the  city,  and  a  twelve  and 
ten-inch  line,  with  eight-inch  branches  connecting  the  Mullett 
street  and  the  Watson  street  mains  ;  all  of  which  construction, 
including  that  of  1893,  except  the  connections,  and  mains  less 
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than  eight  inches  in  size,  is  shown  by  broken  lines  on  the  map 
opposite  page  52,  There  has  further  been  completed,  during 
the  year,  under  your  Engineer's  supervision  the  laying  of  the 
ten-inch  naain  for  the  supply  of  Belle  Isle  Park,  the  laying  of 


BOARD   OF   WATER   COMMISSION ER8.  47 

an  eight  and  six-inch  extension  in  the  township  of  Grosse 
Pointe,  to  the  grounds  of  the  Detroit  Driving  Club,  and 
beyond  to  the  Marshland  road,  and  in  the  township  of  Ham- 
tramck,  a  six-inch  extension  on  the  Norris  Plank  Road  to 
Forest  Lawn  Cemetery.  Some  changes  in  the  strainers  of  the 
intake  conduits,  and  in  the  strainer  wells  at  the  pumping 
station,  as  well  as  some  alterations  in  the  suction  conduit  of 
the  new  engine,  were  also,  in  part,  carried  on  under  his  direc- 
tion, all  of  which  come  more  properly  in  the  reports  of  other 
departments. 

An  investigation  into  the  conditions  of  flow  in  our  distri- 
bution, demonstrated  that,  at  the  period  of  minimum  consump- 
tion, the  average  head  expended  in  overcoming  the  frictional 
resistances  of  the  entire  system  was  a  little  less  than  eight  per 
cent,  of  the  whole  head  pumped  against,  and  at  times  of 
maximum  draught  this  was  increased  to  thirty  per  cent.y  while 
the  average  for  the  year  has  been  about  sixteen  per  ce7it.  Of 
this,  in  all  cases,  two-thirds  is  lost  in  that  part  of  the  system 
east  of  Mt.  Elliott  avenue.  The  frictional  loss  between  the 
engines  and  Mt.  Elliott  avenue  is  greater  than  that  from  Mt. 
Elliott  avenue  to  the  intersection  of  Grand  River  avenue  and 
Sixteenth  street.  The  existence  of  these  conditions,  together 
with  the  fact  that  if  one  of  the  two  forty-two-inch  mains  now 
conveying  the  water  to  the  city  should  be  disabled,  the  other 
would  be  inadequate  to  protect  the  city  in  case  of  fire,  or  even 
to  supply  the  full  domestic  requirements,  led  to  the  recom- 
mendation of  an  additional  force-main  from  the  pumping 
station,  which  is  to  unite  with  the  present  system  at  the  inter- 
section of  Champlain  and  Chene  streets,  thus  providing  for  a 
stronger  flow  of  water  through  the  MuUett  street  thirty-inch 
main  and  its  branches  in  the  district  midway  between  the 
fornaer  upper  and  lower  mains.  Owing  to  the  demands  for 
increased  pressure  in  the  business  portions  of  the  city,  the 
former  low  service  has  been  practically  done  away  with  east 
of  Sixth  street,  so  that  no  gates  are  now  kept  closed  in  the 
system  except  those  along  the  130-foot  contour  line  running 
northwest  from  the  intersection  of  Bagg  and  Sixth  streets,  as 
shown  on  the  map  opposite  page  52. 


48  FORTY-THIRD   ANNUAL   REPORT   OF   THK 

We  now  Gome  to  the  coDsideration  of  the  water  consamedL 
This  at  some  periods  of  the  year  is  very  intimately  affected  by 
the  temperature,  and  also  at  certain  times  by  the  amount  of 
moisture  precipitated  from  the  atmosphere.  While  during  tlie 
spring  and  fall  the  effect  of  the  temperature  is  insignificant^  it 
becomes  more  noticeable  when  the  mercury  rises  above  55  dog., 
Fahr.,  or  falls  below  the  freezing  point.  In  the  former  oate 
the  consumption  is  increased  by  lawn  and  street  sprinklings 
and  in  the  latter  by  consumers  leaving  the  fixtures  open  in 
order  that  the  water  may  be  kept  in  motion  and  thereby  pre- 
vented from  freezing  in  the  service  pipes.  During  the  cold 
weather,  as  might  be  expected,  the  precipitation  has  no  very 
apparent  effect  on  the  consumption,  but  during  the  hot  months 
a  rain  or  hail  storm  will  very  materially  decrease  it.  To  con- 
sider these  effects  more  closely,  refer  to  Plate  III,  page  49,  in 
which  the  ordinates  measured  from  the  base  of  the  diagram  to 
the  top  line  show  the  quantity  of  water  consumed  during  the 
twelve  hours  from  7  a.  m.  to  7  p,  m.,  and  ordinates  to  the  sec- 
ond line  represent  the  consumption  during  the  twelve  hours  of 
the  night  preceding.  The  lowest  irregular  line  gives  the  mean 
daily  temperature,  and  the  small  cross-hatched  areas  at  the  bot- 
tom show  the  amount  of  precipitation.  Following  the  lines  of 
consumption  on  the  plate  and  neglecting  Sundays  which  are 
marked  S,  it  is  seen  that  the  fluctuations  of  the  day  and  night 
consumption  follow  very  closely  the  variations  of  temperature. 
The  effect  of  rain  may  be  especially  noted  on  June  16,  July  10 
and  20,  August  9  and  SeptenCiber  3  to  9,  in  all  of  which  cases 
the  change  of  temperature  was  slight.  A  consideration  of  the 
effect  of  the  storm  on  July  20  gives  an  idea  of  the  quantity  of 
water  that  may  be  used  for  sprinkling  and  like  purposes.  The 
difference  in  consumption  between  Thursday,  July  19,  and 
Saturday,  July  21,  due  almost  entirely  to  the  storm  of  July  20, 
and  resulting  fall  of  temperature,  was  nearly  eleven  million 
gallons.  As  a  rain  would  not  be  likely  to  affect  any  other 
consumption  than  that  for  lawn  and  street  sprinkling  and  cooling 
purposes  this  quantity  must  be  very  nearly  the  amount  so  used. 
Eleven  million  gallons  is  nearly  half  the  daily  capacity  of  the 


50  FORTY-THIRD    ANNUAL    REPORT    OF   THE 

new  engine,  is  more  than  one-third  of  the  entire  average  daily 
consumption  during  some  of  the  spring  and  fall  months,  is 
nearly  one-ninth  of  our  entire  pumping  capacity,  and  is  equal 
to  the  entire  average  daily  consumption  that  would  be  required 
for  all  domestic  and  manufacturing  purposes  if  there  were  no 
waste. 

The  effect  of  cold  weather  is  shown  at  the  extreme  right  of 
the  diagram  where  comparing  the  consumption  of  Saturday, 
Dec.  22,  when  the  mean  temperature  was  just  at  freezing,  and 
that  of  the  Saturday  following  when  the  mercury  averaged  about 
13  degrees  above  zero,  Fahr.,  we  find  a  difference  of  ten  million 
gallons  in  the  consumption  of  the  twenty-four  hours.  There 
is  this  distinction  between  these  two  excesses:  the  former  is 
mainly  added  to  the  day  consumption  when  the  system  is  most 
severely  taxed,  while  the  latter  principally  affects  the  demand 
during  the  night  when  there  is  pumping  capacity  to  spare  and 
so  is  the  less  significant  in  its  effect  upon  the  operation. 

The  small  cross-hatched  areas  along  the  line  of  daily  con- 
sumption in  Plate  III  represent  the  quantity  of  water  supplied 
by  our  works  for  fire  extinguishing.  The  largest  quantity  is 
that  used  on  August  2,  when  occurred  the  Richards'  Mill  fire 
and  a  fire  in  the  Michigan  Central  flour  sheds,  requiring  the 
services  of  eight  and  five  engines  respectively;  the  total 
amount  used  in  these  two  fires  being  about  two  million  gallons. 

The  variations  in  the  yearly  consumption  by  seasons  are 
shown  in  Plate  IV,  Figs.  1  and  2,  page  51.  In  Fig.  1,  ordinates 
measured  from  the  base  of  the  diagram  to  the  upper  irregular 
line  represent  the  hourly  consumption  of  water  during  the 
week  of  maximum  demand,  that  beginning  July  24  ;  the 
ordinates  to  the  lower  irregular  line  represent  the  hourly  supply 
during  the  week  of  minimum  demand  in  the  spring.  In  Fig. 
2  the  upper  irregular  line  gives  the  hourly  consumption  during 
the  week  of  maximum  usage  in  the  winter,  and  the  lower  line 
that  for  the  minimum  week  of  the  year,  beginning  Dec.  18. 
From  these  diagrams  it  is  seen  at  once  that  the  maximum 
hourly  consumption  in  the  summer  is  a  little  more  than  twice 
the  minimum  in  the  same  season,  and  that  in  the  spring  and 
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fall  the  former  is  slightly  less  than  two  times  the  latter,  while, 
during  the  winter,  the  minimum  may  rise  to  three-fourths  of 
the  maximum. 

From  the  fact  that  the  hourly  consumption  between  one 
and  four  o'clock  in  the  morning  averages  half  as  much  as  the 
greatest  hourly  quantity  used  in  the  day  for  three-fourths  pf 
the  year,  and  in  those  seasons  when  there  is  no  especial  reason 
for  night  usage,  it  is  very  evident  that  there  must  constantly 
be  a  vast  quantity  of  water  running  to  waste  from  our  system, 
either  through  defective  construction,  or  the  carelessness  of  the 
consumers,  or  both.  Just  what  this  waste  really  amounts  to 
can  only  be  approximated,  but  the  fact  stands,  that  abont 
900,000  gallons  is  the  least  quantity  registered  in  one  hoar, 
during  the  past  two  years. 

The  per  capita  consumption  for  the  year  1894  has  fallen 
below  that  of  last  year,  and,  on  the  basis  of  the  number  of 
consumers,  is  less  than  that  of  1892,  and  is  therefore  at  the 
lowest  point  reached  since  Detroit  attained  the  unenviable 
distinction  of  wasting  more  water  per  inhabitant  than  any 
other  large  city  in  the  world.  The  causes  of  the  deor^M 
from  last  year's  consumption  are  to  be  found  very  largely  in 
the  milder  winter  of  1894,  and  in  the  introduction,  by  tll0 
Chief  Engineer  at  the  Pumping  Station,  of  a  device  for  airoid' 
ing  the  necessity  of  wasting  water  at  the  engines  at  thoii 
times  when  two  engines  pump  too  much,  and  one  engine  WfA 
enough,  for  the  demand.  The  consumption  for  JaniuM| 
February  and  March,  1893,  exceeded  that  of  the. 
months  for  1894  by  over  four  hundred  and  forty  million 
Ions.  The  saving  at  the  engines  appears  to  have  aver 
about  a  million  gallons  a  day  for  half  of  the  year.  The  OOBI^^ 
bined  effect  of  these  causes,  amounting  to  a  per  capita  redue^, 
tion  of  about  six  gallons  per  day,  was  in  part  counteraetoi 
by  the  extremely  hot  and  dry  weather  of  July  and  August,  so 
that  the  reduction  in  the  daily  consumption  is,  as  elsewbert 
shown,  only  about  four  gallons  per  inhabitant. 

The  work  of  the  Draughting  Room  during  the  year  has 
added  greatly  to  the  utility  of  the   records  of  our  system. 
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About  one-half  of  the  city  is  now  mapped,  nearly  two  thou- 
sand drawings  having  been  added  during  the  year,  making  a 
total  of  over  three  thousand  street  intersections  platted  and 
bound  for  reference.  Besides  this,  the  office  has  furnished 
working  plans  and  drawings  of  *'  shut  offs  ^  for  the  laying  of 
nearly  forty  miles  of  pipe  during  the  season.  The  force  has 
isonsisted  of  the  Chief  Draughtsman  and  three  assistants,  one 
of  whom  has  been  employed  nearly  the  entire  time  correcting 
our  own  and  the  assessor's  maps.  The  many  errors  and 
omissions  found  in  the  field  notes  and  foremen's  reports  of 
previous  construction,  has  led  recently  to  the  transfer  to  this 
Department  of  the  keeping  of  all  such  records,  and  a  marked 
improvement  is  already  noticeable.  The  record  of  pipeage,  as 
published  at  the  end  of  this  report,  has  been  considerably 
rearranged  since  last  year.  Pipe  in  east  and  west  alleys  is 
now  to  be  looked  for  under  the  heading  of  the  street  next 
north,  and  pipe  in  north  and  south  alleys  west  of  Woodward 
avenue  will  be  found  with  the  street  next  east,  while  in  those 
-east  of  Woodward  avenue  it  will  be  found  with  the  street 
next  west;  hence,  the  alleys  adjacent  to  Woodward  avenue 
will  be  found  with  that  street.  A  very  few  exceptions,  and 
only  in  ca^es  of  diagonal  streets,  have  been  made  to  the 
above  rule.  The  Boulevard  pipeage  should  now  be  looked 
for  under  the  head  of  the  street  with  which  the  portion  in 
<][uestion  is  in  line;  and,  finally,  all  pipeage  is  read  from  west 
to  east,  or  from  south  to  north. 

In  closing  this  report,  it  is  pleasing  to  testify  to  the  cordial 
and  hearty  co-operation  that  has  been  tendered  me  by  all  my 
associates.  Thanks  are  due  to  the  officer  in  charge  of  the 
local  station  of  the  United  States  Weather  Bureau,  and  to  the 
several  City  Departments,  for  many  courtesies  and  valuable 
information  during  the  past  year. 

All  of  which  is,  gentletnen,  very  respectfully  submitted. 

G.  S.  WILLIAMS, 

OivU  Engineer. 
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Dktkoit,  January  2,  18BS. 
To  Uu  Board  of  Water  ChmmiiHoneri  : 

GxHTLBMBN — Id  oomplUnoe  with  the  rules  and  reguluions 
of  your  honorable  body,  I  herewith  report  the  work  done  in 
the  Meter,  lospeotion,  Service  Cocks  and  Repairing  Le«ka 
Departments  dnring  the  year  1804. 

The  following  tables  show  the  oamber  of  meters  plaosd, 
the  nnmber  removed,  and  the  total  number  in  service  Deoem- 
ber  Slat,  1894: 
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Metert  in  Sareiet  Jan.  1,  1896. 
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The  following  tubles  show  the  kind  and  sizes  of  meteri 
placed  during  the  year,  also  tfaose  removed; 
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The  following  table  shows  the  total  namber  of 

eerrtoe,  and   the  different   kinds  and   sizes,  also 
attached  to  hydranlio  elevators: 
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Talnation  of  material  on  hand  January  1,  1895 m  M 

Valuation  of  toob  January  1,  186.? gfl  fll 

Valuation  of  horses,  wagons,  bicycles,  etc.,  January  1, 1896,  Mt  W 
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Meters  in  Service. 

Valuation  of  meters  in  service,  Jan.  1,  1894. $77,671  87 

Deduct  10  per  cent,  for  depreciation  in  value 7,757  18 

$69,814  69 
Add  amount  expended  during  the  year  for  meters  placed. . .       17,913  54 

$87,728  2S 
Less  stock  on  Aand  Jan.  1,  1895 2,091  20 

Total  valuation  of  meters  in  service  Jan.  1,  1895 $85,637  03 

Cost  of  material  used  in  repairing  meters  in  1894 $126  22 

Cost  of  labor  in  repairing  meters  in  1894 903  25 

Total  cost  of  repairs $1,029  47 

Summary  of  total  amount  expended  in  meter  department  for 
the  years  1889  to  1894,  inclusive: 


1889 

1890 

1891 

1892 

1893 

1894 

Total 

Meters 

$11,176  00 
1,784  10 

087  26 

98  05 

$18,700  00 
8,610  67 

2,982  14 

406  97 

$6,501  65 
4,841  49 

872  99 

197  11 

$12,871  82 
8,269  17 

2,182  93 

244  08 

547  24 

$6.987  48 
8,980  48 

1,650  88 

165  12 

184  50 

$8,R2i06 
6,672  20 

1,888  01 

201  18 

888  07 

$64,559  88 
89,008  01 

10,108  66 

1,814  51 

1,114  81 

Supt.  and  labor 

Material,  tools, 

etc 

Freight,    haul- 
ing, etc 

Horse,    wagon, 
etc 

Total.... 

$18,644  41 

$80,601  68 

$12,413  14 

$28,565  24 

$17,967  86 

$17,913  64 

$116,105  87 

Six  hundred  and  seven  meters  have  been  placed  during  the 
past  year,  and  412  of  them  at  the  request  of  the  consumer, 
showing  that  the  meter  is  being  looked  upon  at  the  present 
time  with  much  favor,  rather  than  with  fear  and  distrust  as 
was  the  case  when  they  were  first  introduced,  and  they  cer- 
tainly will  continue  to  increase  in  favor  as  the  benefits  derived 
from'  their  use,  both  to  the  consumer  and  the  water  department, 
becomes  more  generally  known. 

We  have  now  a  total  of  3,186  meters  in  service,  and  are 
deriving  the  same  satisfactory  results  as  in  former  years. 
They  are  the  greatest  '^  leak  detectors "  known  to-day,  and  it 
requires  no  effort  on  our  part  to  have  leaks  repaired  on  metered 
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connectionSy  as  the  consumer  is  only  too  glad  to  have  ftn  oppor- 
tunity of  reducing  his  water  bill  when  he  knows  how  to 
accomplish  it. 

In  metering  the  public  buildings,  hospitals,  charitable  inoti* 
tutions,  etc.,  during  the  past  season,  we  have  found  the  sanroo 
of  an  immense  consumption  of  water,  and  without  doobt  a 
large  proportion  of  it  is  needless  wastQ.  For  inBtanoe,  tbe 
consumption  at  the  City  Hall  is  2,433,500  gallons  per  month, 
or  nearly  3,000  barrels  per  day.  The  Eastern  and  Weston 
markets  consume  1,500,000  gallons  per  month,  an  amomit  tiiat 
would  seem  to  be  far  in  excess  of  any  reasonable  demand.  On 
one  of  the  school  buildings  the  meter  showed  a  consumption  of 
2,112,000  gallons  the  first  month  it  was  in  service,  and  the 
same  school  consumed  only  435,500  gallons  last  month,  show- 
ing  a  reduction  of  1,676,500  gallons,  the  effect  of  payinif  hy 
meter  measurement.  There  are  54  school  buildings  metered, 
and  although  the  reduction  has  not  been  in  the  same  propor- 
tion in  every  instance,  still  it  has  been  large.  There  are  a  few 
still  where  the  consumption  seems  to  be  far  beyond  any  reasoo 
therefor.  The  High  School,  for  instance,  1,800,000  gallona, 
Houghton  School,  1,225,000,  and  Tappan  School,  1,500,000 
gallons  monthly,  at  least  four  times  as  much  as  there  is  any 
possible  necessity  of  using. 

The  consumption  in  the  different  hospitals  is  enormons  in 
comparison  with  what  they  should  use  legitimately.  Take  tbe 
*^  Harper,"  for  an  illustration,  an  institution  containing,  on  an 
average,  150  persons,  and  their  consumption  the  first  month 
after  placing  meter,  was  2,812,500  gallons,  which  is  a  daily 
per  capita  consumption  of  625  gallons,  and  at  the  regalar  rate 
would  amount  to  over  $1,100  per  annum,  being  more  than  the 
Water  Works  receive  from  all  the  charitable  institutions  in 
the  city.  If  the  balance  of  the  city — with  the  free  and  nme- 
stricted  use  of  water,  should  use  it  in  the  same  proportion— 
estimating  the  population  at  250,000 — there  would  have  to  be 
pumped  into  the  mains  daily,  156,250,000  gallons  for  family 
purposes  alone,  and  to  that  would  have  to  be  added  the  amonnt 
used  in   stores,  factories,   livery   stables,   saloons,  brewerie% 
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etc.,  wbicli  would  be  very  nearly  as  much  more  (as  experieDce 
has  shown  such  places  have  been  the  most  reckless  in  the  waste 
of  water),  making  upwards  of  300,000,000  gallons  daily,  or 
about  three  times  the  capacity  of  the  present  works.  Their 
daily  per  capita  rate  in  December  was  447  gallons,  a  per  capita 
reduction  of  78  gallons.  Grace  Hospital,  with  an  average 
number  of  135  persons,  duong  26  days  in  November,  used 
1,925,250  gallons,  being  548  gallons  per  day  for  each  person. 
Their  per  capita  i^ate  in  December  was  491  gallons,  being  a 
reduction  of  57  gallons. 

The  city  pays  $1,000  per  year  for  all  water  used  for 
charitable  purposes,  an  amount  that  was  fixed  several  years 
ago,  when  such  institutions  were  less  numerous,  and  not  nearly 
so  pretentious  as  many  of  them  are  at  present,  and  as  the  most 
of  them  are  not  altogether  charitable,  I  should  think  the 
Water  Works  should  receive  an  amount  equal  to  the  cost  of 
furnishing  the  wat^r,  whether  the  city  or  the  institutions 
themselves  pay  for  it,  but  in  any  event,  there  should  be  a 
limit  to  their  consumption,  and  the  only  practicable  way  that 
I  can  see  to  arrive  at  it,  is  to  have  a  stated  price  for  a  stated 
quantity;  let  the  price  be  the  smallest  consistent  amount,  but 
whatever  it  is,  it  will  have  a  tendency  to  stop  the  waste,  as 
there  will  then  be  an  incentive  to  look  after  the  leakage. 
Without  something  of  the  kind  is  done,  the  extravagant  con- 
sumption will  still  continue. 

The  meter  has  demonstrated  that  the  enormous  use  of 
water  in  many  of  the  public  and  charitable  institutions  is 
largely  in  excess  of  their  legitimate  uses  or  necessities,  and  it 
seems  as  though  on  such  places  as  your  honorable  body  furnish 
water  without  charge,  the  quantity  should  be  limited  to  a 
reasonable  allowance,  and  all  over  that  to  be  paid  for  at  the 
regular  rates.  It  could  be  arrived  at  by  comparing  their  con- 
sumption during  the  time  the  meter  was  in  position  and  when 
the  occupants  were  supposed  or  expected  to  pay  for  the 
amount  consumed;  said  consumption  would  probably  be  about 
what  they  ought  to  use  legitimately,  which  is  much  less  than 
what  it  has  been  since  they  have  understood  that  the  water 
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would  be  furnished  without  charge.  For  instance,  why  ahoidd 
Mt.  Elliott  Cemetery  consume  204,750  gallons  in  October  And 
572,250  in  December?  If  they  were  obliged  to  pay  for  aU 
they  used  over  200,000  gallons  monthly  (which  is  an  exoribit-^ 
ant  quantity),  they  would  probably  confine  their  consamptiott 
to  that  amount,  and  by  so  doing,  the  Water  Works  wiHiM 
save  272,000  gallons  per  month  in  this  one  instance  aloB«w 
Elmwood  Cemetery  consumed  1,223,250  gallons  in  Novembir^ 
and  very  nearly  1,000,000  gallons  in  December,  the  necessities 
of  which  I  am  unable  to  explain. 

Police  headquarters  consumed  262,500  gallons  in  July  and 
448,500  gallons  in  October,  and  421,500  gallons  in  Novemb^. 
The  only  explanation  for  the  large  increase  since  July  is  tlie 
fact  that  then  they  had  to  pay  for  the  water,  and  since  tkit 
time  it  has  been  free. 

The  Elmwood  Are.  police  station  consumed  108,750  ^allcms 
in  July  and  214,500  gallons  in  December,  very  nearly  doaUe^ 
when  from  the  very  nature  of  things,  it  should  have  been  mneb 
less  in  December,  than  it  was  in  July.  All  of  which  proves^ 
that  to  stop  waste  effectually,  there  must  be  a  charge  for  the 
quantity  consumed,  which  never  fails  to  produce  the  desired 
results. 

The  works  are  still  pumping  about  140  gallons  daily  per 
capita.  On  metered  premises — that  is  private  families  with  ajS 
modern  fixtures  such  as  baths,  closets,  etc. — the  average  qnas^^ 
tity  consumed  daily  per  capita  is  about  50  gallons,  that  is  on 
single  houses,  and  in  modem  flats  where  from  eight  to  twenty*^ 
four  families  take  water  through  one  meter,  the  consumption 
is  only  40  gallons.  Tenement  houses  where  there  are  no  fixtures 
except  the  ordinary  hydrant,  the  consumption  is  17  gallons^  so 
that  for  family  use  the  quantity  pumped  ought  not  to  exceed 
on  an  average  over  36  gallons  daily  per  capita.  Ba9in^  our 
population  at  250,000,  it  shows  that  9,000,00u  gallons  daily 
would  supply  the  city  for  family  purposes,  were  the  wai^e 
reduced  to  a  minimum.  Very  nearly  all  of  the  business  places 
are  metered,  and  as  they  show  a  consumption  of  about  5,000^000 
gallons  daily,  to  which  may  be  added  1,000,000  gallons  for 
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small  stores,  factories,  etc.,  Dot  metered,  it  appears  that  about 
16,000,000  gallons  would  be  a  fair  estimate  for  the  daily 
supply  of  the  city,  instead  of  from  31,000,000  to  62,000,000 
gallons,  as  we  have  been  pumping. 

The  resolution  passed  by  your  honorable  body  allowing 
hose  connections  placed  outside  of  the  meter,  so  that  lawn 
sprinkling  should  be  free,  as  is  the  case  with  unmetered  water, 
is  causing  some  friction.  In  some  cases  the  lawn  is  hardly 
large  enough  to  be  called  by  that  name,  and  at  the  same  time 
is  situated  behind  the  house,  or  on  the  side,  where  by  attaching 
a  hose  it  can  be  taken  into  the  barn  for  carriage  washing  and 
all  uses  about  the  premises,  such  as  flushing  closets,  washing 
windows,  etc.  While  the  majority  will  be  perfectly  honesty 
and  use  it  for  lawn  purposes  only,  there  are  some  who  think 
that  public  property  is  legitimate  picking,  and  do  not  hesitate 
or  allow  their  conscience  to  prevent  them  from  keeping  their 
meter  bills  ^t  the  minimum  amount  each  month. 

The  expense  for  the  care  of  meters  increases  in  proportion 
to  the  number  in  service.  One  thing  that  has  caused  us  much 
trouble  has  been  the  changing  of  the  street  mains  in  different 
localities  from  smaller  to  larger  ones.  The  water  being  shut 
off  in  the  main  pipes  changes  the  current  in  the  locality  in 
which  they  are  operating,  sending  it  in  a  different  direction, 
thereby  stirring  up  the  sediment  in  the  pipe  which  is  drawn 
into  the  service  connections,  and  not  only  stopping  the  meter, 
but  often  the  whole  service  pipe  is  filled  with  it.  By  the  use 
of  the  large  "Smith-Topping  Machine"  purchased  last  season, 
many  of  the  connections  can  now  be  made  under  pressure,  and 
the  above  difficulty  will  be  obviated  to  a  large  extent.  Another 
cause  of  trouble  has  been  the  hemp  packing  that  has  been 
allowed  to  get  into  the  pipes  while  the  joints  were  being  calked. 
It  has  been  the  means  of  shutting  off  the  supply  of  water 
on  many  metered  and  unmetered  service  connections,  which 
has 'Caused  much  annoyance  and  expense  in  removing  it.  Some 
of  our  wooden  wells  that  were  built  five  or  six  years  ago  are 
beginning  to  decay,  and  where  they  are  outside  of  the  lot  line, 
we  are  obliged  to  replace  them  with  brick,  as  the  Board  of 
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Pablio  Works  will  not  allow  any  more  wood  put  in.  It  opiti 
a  little  more  to  ase  brick,  but  in  the  end  it  will  have  been,  s 
good  investment,  as  they  will  require  no  further  attention  foe 
many  years.  At  present,  nearly  all  meters  are  placed  St  tk/^- 
request  of  the  consumer,  and  he  is  obliged  to  build  the  well  in 
case  one  is  necessary,  so  that  in  the  future  our  only  ezpeoee 
for  wells  will  be  to  replace  those  we  have  already  built,  and  At 
a  time  when  we  had  to  force  the  placing  of  the  meter. 

INSPECTION. 

The  five  leak  examiners  have  made  55,603  examinatioM 
during  the  last  year,  and  reported  4,163  leaks,  3,890  of  wkioh- 
were  repaired  within  the  time  given  for  same,  and  273  weni^' 
ordered  shut  off  for  failure  to  make  the  necessary  repairs: 

The  percentage  of  leaks  to  number  of  examinations  made 
was  7.48,  being  a  slight  reduction  compared  with  the  year 
1893,  when  it  was  7.77  per  cent. 

In  many  places  the  water  is  found  running  continually^  (or 
which  different  excuses  are  given ;  at  this  season  of  the  year  tlie 
principal  one  is  to  prevent  freezing,  something  that  it  seems 
almost  impossible  to  prevent  by  any  other  means  than  a  meter, 
for  although  fair  promises  are  made  to  the  examiner  to  prevent 
him  ordering  the  water  shut  off,  the  moment  his  back  is  tamed 
the  water  is  running  again  in  the  majority  of  cases.  * 

The  increased  pressure  on  the  mains  has  caused  many  leaks^ 
owing  largely  to  old  and  worn  out  service  pipes  which  have 
been  in  the  ground  for  many  years.  Being  of  a  lighter 
grade  than  what  is  being  used  at  the  present  time,  they  are 
giving  away  under  the  increased  pressure,  and  it  will  probably 
be  a  source  of  considerable  trouble  for  some  time  to  come,  as 
there  are  many  of  the  old  connections  which  will  have  to  be 
replaced  with  stronger  service  pipes  in  the  near  future,  espe* 
cially  so,  if  there  is  any  further  increase  of  pressure. 

Where  leaks  are  discovered,  the  occupant  is  given  a  stated 
time  to  make  the  necessary  repairs,  and  at  the  expiratioii  of 
the   time  the   premises  are  examined   again.      If  repairs  are 
not  made,  the  water  is  ordered  shut  off,  unless  there  is  some 
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good  reason  for  DOt  doing  so.  In  most  cases,  however,  the 
repairs  are  promptly  made,  as  will  be  seen  by  the  small  number 
ordered  shut  off,  the  percentage  being  6  J  of  the  whole  number 
of  leaks  reported. 

In  addition  to  the  foregoing  work,  the  examiners  read 
about  2,700  meters  each  month,  and  deliver  all  of  the  meter 
bills,  with  the  exception  of  a  few  in  the  outskirts  of  the  city, 
which  are  delivered  by  the  service  cocks  inspectors. 

SERVICE  CONNECTIONS. 

Two  thousand  and  sixty-seven  service  connections  have 
been  made  during  the  past  year,  consisting  of  1,327  f-inch, 
693  1-inch,  21  2-inch,  12  8-inch,  12  4-inch,  1  6-inch,  and  1 
10-inch,  which  added  to  those  previously  inserted  makes  a 
total  of  47,559  service  connections  in  the  city  on  January  1, 
1895.  In  addition  to  the  above  we  have  inserted  939  f-inch 
and  485  1-inch  service  cocks  for  the  Iron  Pipe  Department  on 
streets  where  the  old  mains  have  been  discontinued  ^nd  larger 
ones  put  in  their  places.  In  such  cases  we  have  been  obliged 
to  connect  all  of  the  old  service  pipes  to  the  new  mains,  making 
a  total  of  1,424  service  cocks  inserted  for  the  Iron  Pipe 
Department. 

All  service  cocks  are  now  inserted  with  the  Muehler  tap- 
ping machines  which  were  purchased  in  1893,  the  necessities  for 
which  were  fully  explained  in  my  last  annual  report.  These 
machines  insert  the  cock  with  a  screw  or  thread,  and  with  their 
use  the  old  drive  cock  has  been  entirely  abandoned.  We 
were  under  the  impression  that  the  "drive  cocks"  were  a 
source  of  large  waste,  as  such  a  large  percentage  of  them  were 
supposed  to  be  leaking,  but  upon  examination  of  several  of  the 
old  mains  that  were  exposed  during  the  past  season,  prepara- 
tory to  changing  them,  and  while  they  were  under  pressure, 
the  writer  examined  many  of  the  connections,  and  was  surprised 
to  find  so  few  of  them  leaking;  and  on  keeping  a  record  from 
July  12  to  August  30,  we  find  that  there  were  462  old  service 
cocks  taken  out,  only  three  of  which  were  leaking,  a  little 
over  six-tenths  of  one  per  cent.     However  the  Muehler  cock  is 
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a  great  improvement  over  the  other,  as  there  is  do  possibUttj 
of  them  being  blown  out  with  an  increase  of  pressure  or  from 
any  other  cause  whatever. 

There  have  been  one  2-inch,  three  4-inch,  one  6-inch  and 
one  lO-inch  service  connections  made  for  as  many  diffefent 
manufacturing  institutions  ^to  furnish  water  for  automatic  fim 
sprinklers,  and  there  being  no  charge  for  water  used  for  fire 
purposes,  acting  under  instructions  from  the  General  Saperin* 
tendent,  I  have  required  the  parties  making  such  connection  to 
sign  an  agreement  wherein  said  service  is  to  be  kept  separate  and 
independent,  to  be  used  for  fire  purposes  only,  and  that  no  con* 
nection  shall  be  taken  therefrom  for  any  other  purpose  whatever,, 
and  also  to  permit  a  thorough  inspection  of  the  system  by  the 
Water  Board  or  its  employes  whenever  it  so  desires.  We  have* 
nineteen  such  connections  on  premises  where  their  regular  sap* 
ply  is  metered  and  taken  from  a  separate  service,  and  in  making 
examinations  at  different  times  we  have  only  found  one  instance 
where  the  fire  service  had  been  tapped  to  get  water  that  did 
not  pass  through  the  meter;  the  proprietor  however  claimed 
that  it  was  done  innocently  by  their  engineer,  who  was  not 
familiar  with  the  premises,  or  with  the  agreement  they  had 
signed,  and  I  have  no  reason  to  doubt  that  such  was  a  fact. 
Nevertheless,  as  the  '*  automatic  fire  sprinkler  "  is  getting  to  be 
quite  popular,  it  is  something  that  will  demand  considerable 
attention  in  the  future. 

We  still  derive  the  same  satisfactory  results  from  the  use 
of  the  "Smith  Tapping  Machine"  for  making  large  connec- 
tions under  pressure.  The  largest  connection  we  have  made 
thus  far  was  a  10-inch  on  the  42-inch  main  for  an  automatic 
fire  sprinkler  put  in  by  the  Detroit  Stove  Works,  and  the 
machine  worked  to  perfection,  making  the  cut  in  sixty  minutes, 
which  was  considered  good  work,  it  being  the  first  connection 
larger  than  a  6-inch  that  we  have  made  with  it.  If  we  had 
been  obliged  to  make  this  connection  the  old  way  we  would 
have  been  compelled  to  shut  off  the  42-inch  main  in  that 
locality,  which  of  itself  would  have  been  quite  a  task,  besid^ 
the  inconvenience  it  would  have  caused  a  large  number  of  water 
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taken;  then  after  cutting  the  pipe  the  enonnoas  quantity  of 
water  to  remoTe  before  the  joint  conld  be  leaded  would  have 
been  a  task,  the  dimenaions  of  which  would  have  been  exceed- 
ingly large,  all  of  whioh  was  avoided  by  aaid  machine. 

The  following  statement  will  show  the  'receipts  and  dis- 
bnraements  in  the  Service  Cocks  Department  during  the  year 
1894: 

Receipts  for  service  cocks (5,381  00 

Receipts  from  pluinbera'  licenses 608  16 

Receipts  froni  old  service  coeka 117  81 

Received  from  Park  and  Boulevard  Commissioners..        317  38 
Miscellaneous 1  00 

16,385  34 

Total  expense  Servk-e  Cocks  Department |»,497  81 

Less  labor  of  inspectors .'. .     8,891  03 

6,106  29 

Balance  to  credit  of  service  cocks $319  05 


The  following  table  shows  the  duties  performed  by  the 
Inspectors  of  Mew  Work  during  the  year  1804: 
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In  addition  to  the  foregoing  work,  the  inspectors  have 
devoted  much  time  to  locating  and  making  a  record  of  all  stop- 
boxes  throughout  the  city.  They  are  taking  new  measure- 
ments, as  there  has  been  so  much  changing  and  subdividing 
of  lots  since  the  beginning  of  our  record,  that  in  many 
instances  we  find  the  location  not  properly  recorded,  and  when 
the  box  happens  to  be  covered  up,  it  takes  much  valuable  time 
to  find  it,  especially  so  in  case  of  bursted  pipes.  As  stated 
in  a  former  report,  **It  necessitates  the  utmost  vigilance  to 
keep  the  stop-boxes  exposed  to  view.  Sidewalks  being  re- 
paired, new  one  s  built,  or  change  of  grade  in  street,  alley,  or 
lot,  the  tendency  is  to  pay  very  little  attention  to  the  stop-box, 
and  it  is  usually  covered  up,  as  the  majority  of  property 
owners  can  see  very  little  use  for  it  until  there  is  an  urgent 
request  to  shut  off  the  water  on  account  of  bursted  pipes, 
when  they  have  a  forcible  reminder  of  its  necessity."  Not 
only  that,  but  during  the  last  year  there  have  been  13,729 
places  reported  to  be  shut  off  for  non-payment,  besides  984 
to  be  shut  off  for  vacancy,  showing  the  need  of  keeping  the 
boxes  in  sight  at  all  times.  A  duty  that  will  always  exist, 
will  be  that  of  seeing  that  they  are  kept  in  proper  condition, 
and  as  there  about  are  50,000  of  them  at  present,  one  can 
readily  see  that  it  will  require  much  time  and  watchfulness  on 
the  part  of  the  inspector  in  giving  them  the  necessary  atten- 
tion. 

The  increase  of  work  in  this  Department  necessitated  the 
appointment  of  two  more  inspectors,  said  appointments  being 
made  by  your  honorable  body  in  November  last.  There  are 
now  eight  inspection  districts  to  correspond  with  the  assessors, 
so  that  each  assessor  has  an  inspector  to  attend  to  that  portion 
of  the  work  that  comes  directly  under  his  control,  something 
that  saves  considerable  friction,  as  formerly  one  inspector 
received  orders  from  two  assessors,  and  at  times  the  orders 
were  somewhat  conflicting,  as  both  assessors  occasionally 
wanted  the  inspector  at  the  same  time,  all  of  which  is  remedied 
by  the  present  division. 
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PLUMBERS  AND  PLUMBING. 

We  have  had  very  little  trouble  with  the  plumbers  of  late, 
as  the  majority  of  them  follow  very  cheerfully  the  rules  and 
regulations  governing  their  work. 

The  rule  adopted  by  your  honorable  body  requiring  all 
plumbers  to  pass  an  examination  before  the  Board  of  Plumb- 
ing Examiners,  and  produce  a  certificate  from  the  Board  of 
Health,  as  to  their  competency,  before  a  license  would  be 
granted  them  from  this  office,  created  some  friction,  as  a  num- 
ber of  plumbers  who  had  previously  received  a  license  failed 
to  pass  a  successful  examination,  and  therefore  we  could  not 
grant  them  a  permit  to  do  plumbing.  However,  as  they  were 
allowed  to  appear  before  the  examiners  several  times,  the  most 
of  them  finally  succeeded  in  getting  a  certificate,  and  those 
who  did  not,  the  money  they  paid  for  their  licenses  was 
returned  to  them,  and  they  were  obliged  to  go  out  of  the 
business. 

Owing  to  the  amount  of  work  done  by  apprentices,  we  find 
that  first-class  plumbers  need  fully  as  much  watching  as  the 
poorer  ones,  and  that  is  why  I  think  that  a  rigid  inspection  of 
all  plumbing  (by  thoroughly  competent  inspectors),  both  as  to 
material  and  workmanship,  would  produce  the  desired  results. 
The  most  of  the  plumbers  have  succeeded  in  squeezing  through 
an  examination,  and  getting  a  certificate,  but  after  all  it  does 
not  make  good  plumbers  of  them.  Being  obliged  to  tear  out 
their  work,  when  not  properly  done,  and  do  it  over  again,  is  a 
splendid  educator,  and  after  doing  it  a  few  times,  they  will 
either  do  good  work,  or  go  out  of  the  business,  either  of  which 
ought  to  be  satisfactory. 


Ik 


[ 


i" 

BOARD   OF 

■."—1 1  ii=" 

W4TKR 

OMM 

BSIONER 
pannn 

"Si. 

;;s 

E 

s 

en 
1 

i 

* 

s 

gS"  :-  .  :  ; 

S 

•s 

s 

|S  —  — 

1 

'  :  M 

- 

1 

* 

SS  :•-  ;  :  :  : 

» 

i"  ; ; 

- 

n 

SS-  :  :  :  :  : 

1 

.  .„^ 

s 

M 

SS  ;  ;  :  :  :  : 

s 

:-  :  : 

- 

3 

§a- 

s 

:  :S" 

s 

1 

s 

i 

o 

S3  :  ;""  :  :  ; 

s 

;l-    ■ 

t- 

a, 

SS  :  :—  :  : 

! 

:"s" 

s 

it 

T3    "3 

. 

""""  :  :  :  : 

s 

:"— = 

3 

- 

ES-  :-  :  :  \ 

£ 

--S- 

g 

-l 

• 

Sg  ::-:::  1  3 

' : ;  i 

' 

u 

» 

p:;;;i;|s 

-  :SS 

g 

a  J 

* 

SS  :"-:::  |S 

"  :as 

s 

1" 

n 

5"  ::":::    1 

=■  .:|S 

s 

■s 

- 

■  1 

"-"- 

2 

1 

- 

SS"-"'  ;  ;  :  |s 

-°  :" 

i 

nil 

1 

Ed 

m 

1 

■c 

= 

3d 

s.. 

■s," 

1' 

1 

= 

70 


FORTY-THIRD    ANNUAL    REPORT    OF   THE 


TABLE  SHOWING  NUMBER  OF  SERVICE  CONNECTIONS  IN 

USE  JANUARY  1st,  1895. 


RiZK  OP  Connection. 

No.    IN 

1893. 

Added 
IN  1804. 

Discon- 
tinued 

Total 

January 

1,1805. 

4  inch^  Cast  iron 

35  028 

10,221 

120 

107 

73 

3 

1.324 

693 

17 

8 

17 

2 

2 

1 

•   •   •   • 

31 
26 

603 

86.921 

1     "             •♦       

10,888 

2    *'             "       

187 

3     **             **       

115 

4    •*             "       

90 

6     **             '*        

5 

8     "             "        

2 

10  "             **       

1 

*Wood  Dioe 

3,105 

2.502 

Less  error  in  wood  Dioe  estimate 

48,657 

2.064 

I 

660 

50,061 
2,502 

AfiT&rre&rate 

47,569 

REPAIRING  LEAKS. 

The  General  Superintendent  placed  this  department  under 
my  control  last  July;  since  that  time  we  have  had  no  serious 
leaks  to  contend  with.  During  the  year  there  have  been  eleven 
breaks  reported  in  the  main  pipes,  two  of  them  were  in  the  30- 
inch,  one  in  the  24-inch,  two  in  the  6-inch,  five  in  the  4-inch,  and 
one  in  the  3-inch,  all  of  which  were  repaired  without  difficulty. 
There  were  also  found  38  leaking  joints,  seven  of  which  were 
in  the  42-inch,  three  in  the  30-inch,  five  in  the  24-inch,  one  in 
the  16-inch,  one  in  the  10-inch,  fourteen  in  the  6-inch,  six  in 
the  4-rnch,  and  one  in  the  3-inch  mains.     Sixty-seven  street 


*Many  years  ago  there  was  an  estimate  made  of  the  number  of  service  connec- 
tions attached  to  the  wood  mains,  as  previous  to  that  time  there  was  no  record  kept 
of  the  number  of  such  connections.  Since  the  estimate  was  made,  however,  there 
has  been  a  record  kept  each  year  of  the  number  added,  and  also  those  removed. 
During  the  last  year  all  wood  n^ins  have  been  taken  out,  and  with  them  603  service 
connections,  leaving  2,603,  which  number  must  have  been  an  error  in  making  the 
original  estimate,  and  will  therefore  have  to  be  deducted  from  the  total  number,  as 
shown  in  our  last  Annual  Report,  making  (after  adding  those  inserted  during  the  year 
1894)  a  total  of  47,569  service  connections  in  use  on  January  1st,  1895. 
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gates  were  reported  leaking,  aod  were  repaired  as  follows  : 
One  24-inuh,  onti  lO-indi,  three  8-inch,  twenty-nine  6-incfa, 
twenty-eight  4-inch,  and  ^ve  3-inch.  One  new  6-inch  gate 
was  Met  to  take  the  place  of  one  that  could  not  be  repaired. 

Numerons  leaks  have  been  reported,  which  after  being 
located,  have  been  found  to  be  on  service  connections,  when 
they  have  either  been  shut  off  at  the  stop-box  or  at  the  main, 
aa  the  necessities  required,  Snd  then  turned  over  to  the  owner 
or  ooctipant  for  repairn. 

All  uomptaints  of  "  bad  water"  have  been  given  immediate 
attention.  The  complaints  usually  oome  from  localities  which 
get  their  supply  from  a  pipe  with  a  "dead  end,"  and  on  which 
there  is  a  "  blow-off  gate,"  the  opening  of  which  for  a  short 
time  usually  remedies  the  trouble,  but,  only  temporarily,  for  as 
long  aa  we  have  "dead  ends,"  juat  so  long  will  we  get  com- 
plaints of  bad  water,  but  as  the  number  is  gradually  growing 
less,  we  hope  the  time  is  not  far  distant  when  they  will  all  be 
done  away  with,  as  far  as  it  ia  poaaible  to  do  so.  We  have  now 
621  blow-off  gates,  (as  against  667  the  previous  year),  not  all 
of  which  are  on  "  dead  ends  "  however,  as  many  of  them  are 
permanently  set  at  special  points  along  the  line  of  pipe. 

We  have  had  a  great  deal  of  trouble  in  this  Department 
during  the  paat  seaaon  with  "  hemp  "  getting  into  the  service 
pipes,  as  previously  mentioned  under  the  head  of  Meters.  We 
have  had  to  dig  up  fifty-six  service  connections,  aometimes  at 
the  main,  and  at  other  times  under  the  buildings,  as  it  was 
liable  to  wedge  itself  into  the  pipe  at  any  point  between  the 
main  and  faucet  in  the  building.  The  foregoing  trouble  has 
occurred  usually  in  the  immediate  vicinity  of  where  the  Iron 
Pipe  Department  were  laying  pipe,  and  was  caused  by  some  of 
the  men  allowing  the  packing  to  get  into  the  pipe  while  they 
were  calking  the  jointa.  Aa  it  only  occurred  on  some  special 
lioes  the  fault  was  discovered,  and  since  that  time  we  have  had 
very  little  trouble  from  that  cause. 

Owing  largely  to  the  efficiency  and  experience  of  our  fore- 
man, Mr.  Wallace,  the  work  in  this  Department  has  been  done 
in  the  most  satisfactory  n 
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Attached  to  this  report  are  complete  lists  of  tools  on  band, 
and  an  itemized  acoouni  of  material  in  stock  id  the  Meter,  Ser- 
vice  Cocks  and  Repairing  Leaks  Departments  on  the  31st  day 
of  Deoember,  1894, 

In  conclusion  will  saj,  that  I  think  the  men  in  tlic  different 
departments  over  which  I  have  charge,  are  eotitled  to  much 
credit  for  the  futhf  alness  with  which  they  have  done  their  work, 
all  of  them  having  shown  a  desire  to  give  their  best  services  to 
the  works,  to  which  they  (the  works)  are  entitled. 

Thanking  your  honorable  body  for  the  very  courteous  and 
considerate  manner  extended  me  upon  all  occasions,  the  fore- 
going report  is  respeotfully  snbmitted. 

T.  R.  PUTNAM, 

Sup't  Mtten  imd  Inspeetioti. 
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Detroit,  January  1,  1895. 
To  the  Board  of  Water  CommimoneTs  : 

Gentlbmen  —  I  have  the  honor  to  aiibmit  the  Engineer's 
report  for  the  year  1894. 

The  following  table  sliowa  the  number  of  gallons  of  water 
pumped,  and  cost  of  fuel  for  the  years  named: 
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The  following  tables  show  in  detail  the  work  done  by  a 
engine  each  month  of  the  year. 
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MONTHS. 
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n. 

"■ 
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91 
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Fuel  aU  conmuaed. 

Bal&rles,  enginetra  and  firemen 

COQBultJng  englnecT. 

Coal  for  pumping  oil 

Printing  and  statloDery 

HaterUl— i&gH,  waste,  polish,  etc. . 

Material — Talves,  gaskets,  etc 

Repairs,  boilers  and  macbinerf 

Lubricants 

Horse  turler 

Hamess  and  lepalra 

Horse  feed,  shoeing,  etc 

Street  car  tickets: 

Expenses  on  electric  light 

Insnnuce 

Car  rental 

Ice 


».288  47 

5,874  34 

1,110  00 

87  90 

0  14 

SIS  »8 

346  40 

318  58 

see  08 


Cost  per  million  galloDS,  |3.63.  Nos.  1  and  2  Engines  were  run  a 
good  part  at  the  year  with  pumps  single  acting. 

The  tables  show  that  the  water  pumped  during  the  year  is 
18,049,779,606  gallons.  The  total  expense  for  pumping  water 
18  129,283.47,  making  the  cost  per  milHoa  galloua,  |3.S2.  It 
will  be  noticed  that  the  duty  has  fallen  some,  but  this  is 
aooounted  for  by  the  additions  to  the  heating  and  lighting 
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plants,  the  Bteam  for  which  is  taken  from  the  old  boilers  and 
hence  affects  the  figured  duty  for  engines  Nos.  1,  2  and  8,  and 
because  during  the  past  year  we  have  only  credited  the  engines 
with  the  work  actually  performed. 

Our  pressure  has  been  carried  higher  at  this  station  this 
last  year  than  previously,  and  every  foot  in  hight  adds  to  the 
cost. 

In  connection  with  our  lighting  plant,  I  will  say  that  it  is 
being  over-loaded.  If  the  city  lights  could  be  used  to  light  the 
grounds,  we  would  be  able  to  save  additional  expense  in  the 
lighting  department.  Our  dynamos  are  one  hundred  light 
machines,  and  are  now  loaded  to  one  hundred  and  twenty 
lights. 

Crude  oil  as  fuel  is  clean  and  convenient,  but  like  other 
fuels  it  varies  in  quality,  and  I  am  satisfied  has  not  the  heating 
qualities  as  formerly ;  also,  it  is  not  convenient  to  measure.  It  is 
supposed  to  be  sold  at  60  degrees  Fahr.,  and  for  every  change 
of  25  degrees  1  per  cent,  added  or  deducted,  as  the  case  may 
require.  It  will  readily  be  seen  that  if  metered,  we  would  be 
troubled  with  the  same  difficulty,  but  with  gases  collecting  in 
the  meter  added. 

The  arrangements  which  I  recommended  in  my  last  report, 
so  as  to  convert  our  pumps  from  double  to  single  acting  with- 
out stopping,  was  completed  and  tested  May  13th,  and  proved 
to  be  a  great  improvement,  which  has  been  needed  ever  since 
the  reservoir  has  been  discontinued.  We  not  only  save  water 
by  its  use,  but^it  does  not  leave  the  engines  disabled  as  for- 
merly, saying  nothing  of  the  convenience;  but  to  complete  its 
efficiency,  I  have  recommended  changing  the  Stevens  cut-off 
for  that  of  the  Sickles,  which  I  expect  will  be  finished  aboui 
the  10th  of  February.  We  would  then  be  able  to  cut  off  at 
the  point  desired  when  working  our  pumps  single  acting,  and 
would  then  get  the  benefit  of  the  expansion  of  the  steam,  which 
means  the  saving  in  fuel.  ~ 

Engines  Nos.  1,  2  and  3  are  in  fair  condition,  although  but 
minor  repairs  have  been  done  to  them  this  last  year. 

Since    removing   weight   from  fly-wheel  of  No.   1  engine. 
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and  balancing  by  placing  weight  in  piston  instead,  the  eogine 
runs  much  smoother. 

The  boilers  ars  in  fair  condition,  oonsideriDg  their  age;  but 
minor  repairs  hare  been  made  to  them  the  past  year.  The 
boilers  in  the  west  room  have  been  in  serrice  eighteen  years. 
I  wonld  like  to  have  them  replaced  with  some  of  the  latest 
improved.  That  would  give  us  a  higher  pressure  of  steam, 
which  I  consider  would  be  an  improvement,  for  the  pressure 
that  has  been  carried  has  always  been  too  low  for  a  compound 
engine. 

Previous  to  this  fall  and  winter,  we  have  been  troubled 
with  weeds  and  ice  on  onr  river  strainers.  I  conferred  with  Mr. 
Kirby,  and  suggested  taking  every  other  slat  out  of  face  of 
strainer,  whiuh  was  done  last  summer,  and  I  am  satisfied  it  will 
he  a  great  benefit.  Instead  of  being  blocked  out  in  the  river 
as  formerly,  we  may  be  blocked  at  our  inland  strainers;  if  so, 
we  can  readily  clear  them. 

lu  my  last  report  it  was  recommended  to  discontinue  the 
stand  pipe,  by  placing  additional  relief  gates  on  the  pipes.  I 
think  it  would  be  perfectly  safe  to  shat  it  off,  with  what  relief 
we  now  have  on  our  engines,  but,  certainly,  the  higher  the 
pressure  added  each  year,  the  greater  will  be  the  strain  on  our 
pumps  and  connections.  I  consider,  however,  the  stand  pipe  is 
not  effective  for  the  purpose  of  taking  the  pulsation  off  the 
pumps,  or  a  guard  against  a  water  ram.  Heavy  bodies  move 
slowly.  That  being  the  case,  it  is  certainly  no  use  for  either  pur- 
pose. The  cause  of  the  water  ram  or  hammer  which  has  been 
mentioned  in  former  reports  is  not  quite  clear  to  me,  for  not 
having  any  valves  or  gates  of  sufficient  size  that  could  be  closed 
quickly,  I  can  see  but  one  way  to  account  for  it,  which  is  by 
air  collecting  in  the  pipes  at  some  high  part  of  the  system. 

The  continuous  running  of  our  new  triple  expansion  engine 
has  been  considerably  interfered  with  by  defects  in  the  suction 
conduit,  but  the  necessary  alterations  have  now  been  made  and 
no  further  trouble  is  anticipated.  The  engine  has  been  run 
intermittantly  for  some  time,  but  not  at  its  full  capacity  long 
enough  to  show  conclusively  what  duty  it  will  perform.     In 
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coDseqnenoe,  I  have  left  datj  space  in  table  blank,  but  feel 
satisfied  that  it  will  come  ap  to  expectatioiiK.  The  official 
test  we  expect  will  be  made  some  time  in  the  beginning  of  the 
new  year. 

The  new  tile  roof  which  was  put  on  the  engine  liouse  I 
fall  is  a  decided  improTcment  on  slate,  as  it  readily  absort 
the  condensation,  which  the  slate  would  not  do.     The  buildiogj 
is  also  warmer. 

Respectfally  submitted. 

URIAH  GOULD, 


REPORT  OF  THE  SUPERINTENDENT  OF  GROUNDS. 


To  the  Honarable  Board  of  Water  Commimoners : 

Gbntlembn — In  submitting  my  report  for  the  year,  I  beg 
leave  to  say  yoar  predecessors  certainly  made  no  mistake  in 
acquiring  this  splendid  site  for  the  City  Water  Works.  The 
improvements  under  your  direction  and  the  gentlemen  who 
have  preceded  you,  must  be  a  source  of  gratification  to  you 
and  the  citizens  of  Detroit. 

Facts  and  figures  show  it  to  be  a  pumping  station  that  for 
efficiency  and  beauty  is  equalled  by  few  and  excelled  by  none. 

The  surrounding  Park  is  rapidly  coming  into  a  high  state 
of  cultivation,  and  the  multitudes  who  visit  it  testify  that  as  a 
place  of  rest  and  recreation,  it  is  one  of  which  the  citizens  of 
Detroit  may  justly  feel  proud. 

Of  the  improvements  completed  this  season,  the  Hurlbut 
Memorial  Gateway  notably  is  a  thing  of  beauty  and  grandeur 
that  will  perpetuate  the  name  of  Chauncey  Hurlbut  for  hun- 
dreds of  years. 

The  winding  canal  dredged  from  the  river  through  what 
was  previously  a  low  marsh,  has  greatly  improved  this  part  of 
the  grounds.  The  leveling  and  planting  of  trees  and  shrubs 
make  this  a  valuable  addition  to  the  Park.  It  will,  however,  be 
two  or  three  years  before  the  ground  will  be  firmly  settled  and 
covered  with  good  sod.  Of  the  two  islands  the  larger  has 
been  planted  with  trees  and  shrubs,  while  the  smaller  one  will 
be  kept  for  flowers.  • 

Another  of  this  year's  improvements  is  our  water  pipe  sys- 
tem for  sprinkling  purposes,  which  is  now  complete. 

There  are  a  few  needed  improvements  which  I  hope  you 
will  order  the  coming  year,  i,  e,,  a  ladies'  toilet  room  and  a 
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shelter  for  borees.  I  have  mentioned  these  in  former  repoils, 
bat  as  they  are  so  much  needed,  I  take  the  liberty  of  calling  yonr 
attention  to  them  again.  Within  a  year  or  bo  we  should  have 
some  good  substantial  bridges  across  the  winding  canal — one 
team  and  two  foot  bridges.  The  temporary  bridges  will 
answer  for  the  present. 

I  understand  the  Soperintendent  and  Secretary  has  already 
recommended  the  removal  of  the  old  dock  and  the  fence  around 
the  basin.  The  dook  Is  fast  going  to  decay  and  is  an  eyesore. 
I  hope  you  will  order  it  removed  soon,  as  we  have  no  use  for  it 
other  than  an  earth  embankment  between  the  basin  and  the 
canal.  The  fence  was  erected  probably  to  keep  animals  from 
the  water,  but  as  no  animals  are  allowed  to  run  at  large  in  the 
Park  now,  it  has  become  useless,  and  that  part  of  tlir;  Paik  will 
be  very  much  improved  by  having  it  removed. 

The  lighting  of  the  grounds  is  hardly  satisfactory,  as  the 
recent  addition  to  the  engine  house  and  the  new  engine  require 
all  the  light  the  dynamos  are  able  to  furnish.  I  would  be 
pleased  to  have  the  outside  lighting  done  by  the  public  light- 
ing plant. 

Oar  greenhouse  stock  is  in  splendid  condition.  Although 
we  are  in  need  of  more  room,  we  hope  by  skillful  management 
to  make  a  floral  display  equal  to  any  in  the  country  next  season^  I 

With  this  I  enclose  invoice  of   movable  property  in  this  i 

Department. 

Respectfully  submitted. 

E.  A.  SCRIBNER, 

Superintendent  of  Crouiidt, 


I 
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REPORT  OF  THE  SUPERINTENDENT  OF  EXTENSIONS. 


Dbtboit,  Mich.,  January  2d,  1895. 
To  the  IJtntrai  Superintendent  and  Beeretary  : 

De:LB  Sik — In  iicoordance  with  the  regulations  of  the 
Board  of  Water  CommiBsioners,  I  have  the  honor  of  present- 
ing to  fou  mj  Annual  Report,  relative  to  the  general  condition 
and  progress  of  the  work  in  this  Department. 

The  records  of  the  year  just  closed  reveal  the  fact  that 
DOt  leaa  than  3d  miles  of  extensions  have  been  added  to  onr 
pipeage. 

The  work  of  the  year  has  been  one  of  ceaseless  activity, 
there  having  been  but  little  cessation  in  the  work  of  exten- 
sions during  each  month  of  the  year,  the  average  having  been 
about  3.2S  miles  per  month. 

It  may  bo  seen  by  the  records  of  this  office  that  the  greater 
namber  of  lines  laid  hare  been  for  the  replacing  of  wood  and 
smaller  lines  of  iron  pipe,  and  otherwise  improving  the  pipe- 
age  system.  There  is  now  bnt  930  feet  of  the  log  pipe  left 
in  use,  and  this  is  only  temporarily  left  in.  The  coming  season 
will  no  doubt  see  the  closing  up  of  this  system.  Seven  hun- 
dred and  twenty-five  feet  of  this  log  pipe  will  be  found  in  the 
abandoned  section  of  Holden  avenue,  between  Second  and 
Third  avenues;  the  other  225  feet  is  also  in  a  vacated  alley 
north  of  Grand  River  avenue,  from  west  line  of  Lincoln  avenue 
to  alley  west,  left  in  to  cure  a  dead  end. 

While  it  may  be  In  order  to  congratulate  ourselves  that  the 
old  log-pipe  system  is  now  so  near  its  extinction,  we  can  not 
bnt  reinember  how  great  a  part  it  has  played  in  the  extension 
of  the  borders  of  this  our  beautiful  city,  though  meager  in  its 
supply. 
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The  laying  of  the  pipe  for  the  past  year  has  been  very  gen- 
erally distributed  through  the  city,  with  the  view  of  strength- 
ening some  of  the  weak  points.  I  am  pleased  to  know  that 
many  of  these  lines,  as  appearing  in  the  records  of  our  work  of 
the  past  year,  are  among  the  recommendations  of  1891,  ISJIS 
and  1893.  Not  a  few  of  the  larger  lines  were  laid  in  the  more 
central  portions  of  the  city,  as  well  as  in  adjacent  sections. 
Two  rather  lengthy  lines  were  laid,  extending  beyond  the  <aty 
limits.  One  of  6-  and  8-inch  pipe  was  laid  along  Jefferson 
avenue  to  the  new  Driving  Park,  and  the  other,  a  6-inGh  pipe, 
in  line  of  Mt  Elliott  avenue,  to  the  Forest  Lawn  Cemetery. 

The  principal  lines  appear  in  the  following  list  of  lines  Isidy 
as  per  size  of  pipe  and  locations:  A  line  of  16-inch  was  laid  in 
the  upper  section  of  the  city,  through  Farnsworth  street  nnd 
Kirby  avenue.  This  line  takes  its  supply  from  the  upper  42- 
inch  main  in  Canfield  avenue,  running  northerly  in  Dab<NS 
street  to  Farnsworth  street,  and  thence  westerly  in  Farnsworth 
street  to  Rivard  street,  and  from  this  point  northerly  to  Eirby 
avenue,  and  in  Eirby  avenue  from  Rivard  street  to  Cass  avenne, 
all  intersecting  lines  of  pipe  connecting  thereto.  From  the  west- 
erly end  of  this  main^  a  line  of  10-  and  12-inch  pipe  was  laid  in 
Cass  avenue,  the  12-inch  being  a  short  section,  running  from 
Eirby  avenue  south  on  the  east,  to  Eirby  avenue  north  on  the 
west,  distance  about  150  feet.  On  Cass  avenue,  a  line  of  Id- 
,  inch  pipe  was  laid  from  Eirby  avenue  south  to  Warren  avenne, 
and  from  Eirby  avenue  north  to  Holden  avenue.  From  this 
line  on  Cass  avenue,  two  lines  of  10-inch  and  one  of  8-inon 
were  laid  in  a  westerly  direction,  the  one  in  Holden  and  Bral^' 
shaw  avenues  running  from  Cass  to  Fourth  avenues,  thenoe 
from  this  point  in  Fourth  avenue  to  Holden  avenue,  and  from 
this  point  at  Fourth  avenue  a  line  of  8 -inch  pipe  was  laid  to 
the  North  Boulevard.  The  second  line  of  10-inch  pipe  was 
laid  in  Eirby  avenue,  from  Cats  to  Trumbull  avenues,  and 
from  which  an  8-inch  pipe  was  laid  in  Eirby  avenue  to  Twelfth 
street.  The  8-inch  line  was  laid  in  Warren  avenue,  from  CkMS 
to  Third  avenues.  Two  lines  of  12-inch  main  were  laid  in  the 
central  portion  of  the  city,  one  of  which  was  in  Monroe  ave- 
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nne,  from  the  24*inch  main  in  Cadillac  Square,  connecting  with 
the  same,  and  running  nort^h  to  Randolph  street.  The  other 
line  of  12-inch  main  takes  a  zig-zag  course,  connecting  with 
the  dO-inch  main  in  Mullett  street  at  Hastings  street,  thence 
running  north  in  Hastings  street  to  Catherine  street,  and  west- 
erly in  Catherine  street  to  the  intersection  of  Gratiot  avenue 
and  St.  Antoine  street,  connecting  with  the  6-  and  10-inch  pipe 
in  Gratiot  avenue.  From  this  point  the  line  takes  a  northerly 
direction  in  St.  Antoine  street  to  Elizabeth  street,  and  in  this 
street  westerly  to  Beaubien  street.  From  this  point  it  again 
runs  northerly  in  Beaubien  street  to  Adelaide  street,  and  in 
Adelaide  street  from  Beaubien  street  to  Brush  street.  From 
this  point  the  line  was  reduced  to  10-inches,  the  line  running 
northerly  from  this  point  to  Edmund  Place  connecting  with 
the  24-inch  main  at  this  point.  In  addition  to  the  above,  10- 
inch  pipe  was  laid  in  Baldwin  avenue,  from  Waterloo  street  to 
Gratiot  avenue;  Hamilton  Boulevard,  from  Blaine  avenue  to 
Hazelwood  avenue;  Oakland  avenue,  from  Belmont  avenue  to 
Harmon  avenue,  and  from  the  North  Boulevard  to  Horton 
avenue;  also  from  Hamlin  avenue  to  Marston  Court. 

The  8-inch  pipe  covers  a  distance  of  over  1  miles.  Some  of 
the  lines  were  in  consecutive  order  as  follows:  Beaubien  street, 
running  north  from  the  30-iuch  main  in  Gratiot  avenue  to 
Madison  avenue,  and  from  this  point  westward  in  Madison 
avenue  to  Brush  street;  thence  north  in  Brush  street  to  Eliz- 
abeth street,  and  westward  in  Elizabeth  street  to  Park  street. 
Benton  street,  from  Beaubien  street  to  Brush  street;  thence 
north  in  Brush  street  to  Rowena  street;  westward  in  Rowena 
street  to  John  R  Street,  and  northward  in  John  R  street  to 
Brady  street.  A  line  of  8-inch  was  laid  in  Adelaide  street, 
from  Brush  street  to  Woodward  avenue,  and  in  High  street, 
from  Brush  street  to  Woodward  avenue.  A  line  of  8-inch  was 
also  laid  in  consecutive  order  as  follows:  Brady  street,  from 
the  10-inch  main  in  Beaubien  street  to  Brush  street;  thence 
north  in  Brush  street  to  Alexandrine  avenue,  and  from  which  a 
line  of  6-inch  pipe  was  laid  in  Alexandrine  avenue  to  John  R 
street.     Eight-inch  pipe  was  also  laid  in  Columbia  street  from 
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Beaubien  street  to  John  R  street,  and  in  Bagley  avenue  fitMBi 
Park  street  to  Grand  River  avenue;  also  in  Rowland  and  Oris- 
wold  streets,  from  Michigan  avenue  to  Clifford  street.  This  line 
connects  with  the  24-inch  main  in  Michigan  avenue,  and  the 
30-inch  in  State  street.  A  line  of  8-inch  was  laid  in  Martin  PL, 
from  John  R  street  to  Woodward  avenue.  Two  sections  of 
8-inch  pipe  were  laid  in  Twelfth  street;  the  lower  section  was 
from  River  street  to  Lafayette  avenue,  the  upper  section  from 
Howard  street  to  Baker  street,  and  from  which  a  line  of  d-inch 
was  laid  in  Howard  street,  from  Tenth  street  to  Twelfth  street 
The  8-inch  line  will  connect  with  the  new  12-inch  main  to  be 
laid  in  Porter  street.  An  8-inch  line  was  laid  in  alley  east  of 
Woodward  avenue,  from  end  of  pipe  north  of  Gratiot  avenue 
to  John  R  street;  also  in  Woodbridge  street,  from  Woodward 
avenue  to  St.  Antoine  street;  and  from  this  point  in  said  street 
a  6-inch  pipe  was  laid  to  Orleans  street.  The  following  8-incli 
lines  were  laid  in  the  more  easterly  and  westerly  portions  of 
the  city:  West  side:  in  Clark  avenue  from  Fort  street  to  end 
of  pipe  south  of  Dix  avenue.  This  is  now  a  continuous  line  of 
8 -inch  from  River  street  to  M.  C.  R.  R.,  connecting  with  the 
lO-inch  main  in  Dix  avenue  and  the  8-inch  in  Fort  street; 
Thirty-fourth  street  from  Jackson  street  to  Michigan  avenue; 
Vine  wood  avenue,  from  Merrick  avenue  to  Grand  River  avenue. 
East  side:  Trorably  avenue,  from  Dubois  street  to  St.  Aubin 
avenue;  Dubois  street,  from  Piquette  avenue  to  Trombly  avenue; 
Hastings  and  Theodore  streets  to  Warren  avenue;  Oakland 
avenue,  from  Englewood  avenue  to  Harmon  avenue;  Indiana 
street,  from  Beaubien  street  to  Russell  street;  Leland  street, 
from  Dequindre  street  to  Russell  street,  and  in  Van  Dyke 
avenue  south  of  Worcester  street.  There  has  been  over  25 
miles  of  6-inch  pipe  laid,  covering  over  300  locations  and 
ranging  in  lengths  from  5  to  over  8,000  feet. 

In  addition  to  the  lines  above  mentioned,  ten  connections 
have  been  made  of  8-  and  10-inch  diameters,  with  the  upper 
42-inch  main  in  Mack  avenue.  The  following  are  the  points  of 
connections  :  Ellery,  Meldrum,  Beaufait,  Canton,  Sheridan, 
Townsend,    Helen,   Fisher,   Belvidere,   Rohns,  Holcomb   and 
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When  this  line  of  42-inch  main  was  laid, 
ik  of  the  above-mentioned  avenues  were  platted, 
■hort  distance  north  of  Jefferson;  the  balance 
Aul  until  a  namber  of  years  later,  otherwise. 
I  tiavti  been  set  at  the  street  intersections.  Such 
i»  upen  at  the  time  were  provided  with  branches. 

PIPEAGE. 
t  if  iliatributioD  pipe  and  mains  laid  and  re-laid, 
' '>'!  pipe  discontinued  during  the  past  year,  is  as 
( if'in  pipe  laid  and  re-laid  SdiJH  miles,  of  which 
rs-latd;  SfH!  miles  of  wood  and  SHH  miles  of 
'li-t:onlinned,  making  the  net  increase  of  the 
"il'^s.  This  amount  added  to  the  measured 
.1  '  .vood  pipe  connected  with  the  works  will 
)<-iigch  483H>I  miles,  of  which  483!tl|  miles  are 
&re  wood  pipe,  which  in  detail  is  as  follows: 


r~^ 

Lo^™Fmt 

Ldiqth  aFtmr 

Total  IjCTaTB 

[     43,137 

80 

45,207 



1      46.887 
M,813 

49. as? 

84,918 

87 

f      86,777 

8,444 

114,000 

8.480 
3.875 
14. 073 

;!8.641 

258.436 

1.048,4'>3 

801,100 

73,457 

s.sao 

017,4l)M 
881,348 
76,302 

a.aso 

3.B74 
86.058 

5,aii 

"T"  ^ 

9,89».048 

45, »3 

a. 550,789 
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When  I  was  appointed  Saperintendent  of  Exteosions  aild 
Repairs  in  the  early  season  of  1877,  I  found  the  total  pipeage 
of  the  city  did  not  exceed  187^  miles,  of  which  94f  miles  was 
of  iron,  and  ^2^  wood  pipe.  During  the  interval  which  has 
elapsed  between  the  opening  of  the  season  of  1877  and  the 
closing  of  1894,  the  log  pipe  system  has  disappeared,  less  the 
950  feet  previously  mentioned,  while  that  of  the  iron  pipe  has 
increased  over  500  per  cent.,  making  the  total  increase  of  the 
pipeage  258  per  cent. 

There  were  connected  with  the  water  mains  140  hydrants 
and  26  reservoirs,  making  the  total  number  now  in  use  2,478 
hydrants  and  520  reservoirs. 


[ 


BOARD   OF    WATKK   C 


^ 


iilllllllllilllll 

TiTiTTTIT 


-JiTT- 


llilililiiiilili 


lititrittti 


I  M  I  Ml 


rrt  i\i\i\i\i\i 


tfmtttitfut 


ITI 1 1 1 1 S I ITPT 


-i-r- 


fto  I M  ;  n  i  Hfft 


|5|  :ii|'|  :  i*  i  NT 
ITlTi  1 1  M  i  I II I II 


iiriTiiiiiiHiiin- 
iriiiiiiiiiiiiiii 


iJiJJlliJljilil! 


88 


FOBTY-THIRD   ANNUAL   REPORT   OF   THE 


I  am  glad  it  has  appeared  wise  to  you  to  place  the  care  of 
our  water-gates,  and  the  appurtenances  thereto,  in  compiiteiit 
hands.  The  unskillful  handling  of  this  branch  of  the  pipesysleia 
during  the  early  part  of  last  year,  and  the  latter  part  of  Ibe 
previous  year,  has  been  the  cause  of  endless  annoyances.  I  am 
now  looking  forward,  with  special  interest,  to  the  abatemenl 
of  the  former  annoyances.  Mr.  John  Bridge,  whom  you  have 
appointed  Superintendent  of  this  Department,  with  his  practical 
mechanical  abilities,  should  be  sufficient  guarantee  that  this 
branch  of  the  works  is  in  efficient  hands. 

Owing  to  the  cause  of  some  unforeseen  changes  in  the 
office  of  this  Department  during  the  past  year,  it  has  in  some 
measure  complicated  our  work,  which  for  a  time  has  been  a 
source  of  additional  care.  I  trust,  however,  that  the  opening 
season,  with  our  increased  force  of  clerical  help,  under  the 
efficient  supervision  of  Mr.  A.  W.  Goodsell,  will  be  the  means 
of  a  complete  and  satisfactory  showing  of  this  Department 
work. 


TABLE  OP  NEW  GATES  SET  FOR  SHUTOPFS. 


No.  of 
each 
kind. 

NAME  OF  GATE. 

SIZE. 

REMAItXB. 

10 

Murdock  Valve  Company 

16-in. 
12-in. 
10-in. 

8-in. 

6-in. 

6-in. 

4-in. 

3-in. 
10-in. 

8-in. 

6-in 

4-in. 

Set  for  Shut-off. 

7 

<<             <(            tt 

tt                  n 

34 

(<                               H                          it 

t*                 «< 

73 

tt                     tt                  It 

tt                 tt 

880 

tl                     ft                  It 

tt                tt 

1 

tt                     tt                  tt 

For  Blow-off 

60 
1 

tt                    tt                  tt 
tt                   tt                tl 

Set  for  Shut-off. 
For  Blow-off. 

1 

8 

51 

11 

Michigan  Brass  and  Iron  Works 

41                                             tt                                            tl 
tt                                            tt                                            tt 
tt                                            tt                                            tl 

Set  for  ShutK^. 
(•            tt 

tt            tt 

t*            tt 

637 

Total. 
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TABLE  OF  OLD  GATES  RESET  FOR  SHUT  AND  BLOW  OFFS. 


No.  of 
each 
kind. 

NAlfE  OF  GATE. 

8IZK. 

REMARKR. 

1 

Flowers  Bros 

6-in. 
4-in. 
4.in. 
4-in. 
3-in. 
6  in. 
6-in. 
4-iD. 
4-in. 
4-in. 
4-in. 
12-in. 
4-in. 
6-in. 
4-in. 

Reset  Shut-off. 

1 

I<                       4« 

((           (1 

5 

«(        If 

Reset  Blow-off. 

2 

f  (        (( 

Set  Blow-off. 

2 

(<        f  ( 

((                               41 

6 

Murdock  Valve  Company 

Reset  Shut- off. 

1 

•<             <<           (( 

Set  Blow-off. 

1 

(•             f(           (( 

Reset  ShutK)f . 

22 

«t             <(           <« 

Set  Blow-off. 

10 
I 

1 

((             t(           *( 

Galvin  Bros 

Pittsburgh 

Reset  Blow-off. 
Set  Blow-off. 

1 

f< 

Reset  Blow-off. 

1 

Michigan  Brass  and  Iron  Works 

Reset  Shutoff . 

1 

Set  Blow-off. 

56 

Total. 

TABLE  OF  GATES  TAKEN  OUT. 


No.  of 
each 
kind. 

NAlfE  OF 

GATE. 

SIZE. 

1 

Flowers  Bros 

6-in. 

49 

t(        (« 

4  in. 

6 

i<        <( 

3in. 

1 

Eddy 

6-in. 

1 

■^'^"^■j • • • 

Murdock  Valve  Company 

8  in. 

7 

<<             (1           (( 

6-in. 

91 

.<             <<           «( 

4-in. 

1 

«<             <(           <f 

3  in. 

20 

Pittsburgh 

4-in. 

26 

Galvin  Bros 

4-in. 

13 

Ludlow 

4-in. 

3 

Michigan  Brass  and  Iron  TV 
Scowden 

'orks 

6-in. 

5 

(( 

4-in. 

1 

10-in 

5 

«i 

6  in 

1 

i.« 

4-in 

1 

Prone: 

10  in 

232 

Total. 
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The  last-mentioned  table  gives  the  total  number  of  water- 
gates  in  the  pipeage  system,  name  of  maker,  number  of  each 
size,  and  percentage  of  each  manufacture.  The  following 
table  gives  the  length  of  8-,  4-  and  6-inch  pipe  and  logs  which 
have  been  replaced  with  pipe  of  larger  size,  in  detail,  as  fol- 
lows: 


Snsi  o»  PiPB  Laid. 


4-inch  iron  pipe. 

4 

6 

6 

6 

8 

8 

8 

8 
10 
10 
10 
12 
12 
16 
16 


i< 
(< 

«( 
«< 
<i 
(( 
(< 
i( 
<i 
(( 
(( 
<< 
<( 
If 


<t 

<< 
If 
(• 
<i 
(« 
(< 
(( 
<< 
»f 
<( 
(< 
«f 


Total. 


Size  of  Pips  akd  Logs 
Rkplacbd. 


8-inch  iron  pipe. 

Log  pipe 

d-inch  iron  pipe . 

Log  pipe 

8-iDch  iron  pipe. 

A        **  t*  (< 

a      tt  ti        <« 

Log  pipe 

8-inch  iron  pipe . 
4    ** 


6  " 

4  •• 

6  ** 

4  " 
6 


(< 


f » 

«< 


i< 
<< 

(( 
<< 


Lbmoth  of  Pipe 
Laid. 


6  feet. 

2,928 

4,640 

12.210 

14,295 

280 

12,684 

859 

1,958 

836 

5,174 

2.451 

1,371 

1,104 

4,669 

60 


(( 
<f 
it 
it 
f  ( 
« 
«< 
(< 
tt 
t% 
it 
tt 
tt 
i< 
It 


64,414 


If 


I  take  the  liberty  of  drawing  your  attention  to  some  state- 
ments which  appeared  in  the  last  Annual  Report,  and  which  I 
think  were  unadvisably  made,  as  the  showing  of  the  past  year's 
work  will  foi*cibly  reveal.  I  refer  to  the  large  percentages  of 
the  pipe- joints  said  to  be  found  leaking.  The  past  year's 
work  of  replacing  eight  and  a  half  miles  of  pipe,  more  than 
seven-eighths  of  which  was  exposed  and  also  taken  out,  failed 
to  develop  five  per  cent,  of  such  leaks,  as  well  also  the 
numerous  service  connections  in  this  length  of  pipe.  I  think 
two  per  cent,  would  have  been  nearer  correct.  I  simply  make 
this  statement  in  justice  to  myself,  from  the  severe  criticism 
which  appear  in  a  previous  report. 

The  men  whom  I  have  employed  as  calkers  are  very  efficient 
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in  this  class  of  work,  as  well  as  pipe-fitters.  Several  of  these 
men  have  had  more  than  twenty  years'  experience,  and  hmve 
been  that  length  of  time  in  the  employ  of  the  works,  and  I 
belieye  their  highest  ambition  is  to  know  that  their  work  i» 
approved.  I  would  also  state  that  any  intricate  wofk,  siudi 
as  the  cross-street  intersections,  and  all  such  special  work,  is 
left  exposed  until  tested. 

REPAIR  DEPARTMENT. 

Owing  to  your  readjustment  of  the  different  branches  <tf 
the  works,  the  supervision  of  the  Repair  Department  will  now 
appear  with  the  Meter  Department. 

The  work  of  this  Department  while  under  my  care,  with 
Mr.  John  Wallace  as  its  chief  foreman  and  his  corps  of  fai^ 
ful  men,  the  numerous  items  of  work  falling  to  this  depart-* 
ment  were  efficiently  met. 

PUMPING  WORKS. 

Since  the  completion  of  the  last  connection  of  the  42-inoli 
mains  to  the  No.  4  Engine  and  the  suction  pipe,  I  have  had 
but  little  work  to  do  at  this  place. 

It  would  be  a  breach  of  courtesy  not  to  mention  yoar  kind* 
ness  and  forbearance  of  the  many  calls  we  bave^had  to  make 
upon  your  attention.  I  am  pleased  to  say,  that  the  co-opera* 
tion  with  the  Civil  Engineering  and  the  Meter  and  Repair 
Departments  has  been  of  a  pleasant  character. 

Transmitted  with  this  report  are  the  locations  of  the  pipe- 
age  of  the  city  to  January  2,  1895. 

Respectfully  submitted. 

HENRY  BRIDGE, 
buperiiitendent  of  ExtenHon%, 


VALUATION  OF  THE  WORKS. 


AGGREGATES. 
Realestate $413,427  29 

Oil  plant 14, 649  29 

Buildings,  docks,  basins,  conduits,  force  mains  at  pumping 

works 853 .  602  69 

Water  pipe  laid  and  in  use 3.356,355  65 

Meters  placed  and  in  use. 85,687  03 

TOOLS  AMD  MATERIALS  ON   HAND. 

Office  furniture  and  fixtures 10,767  00 

In  Repair  Department . .  542  15 

In  Meter  Department 1 ,699  20 

In  Service  Cocks  Department 1,772  85 

In  Iron  Pipe  Department 25,222  69 

In  Pumping  Water  and  Works  Department 25,257  17 

In  Hurlbut  Fund  Department 555  48 

Horses,  vehicles  and  harness -5,969  0(» 

Aggregate $4,795,507  49 

The  above  valuation  consists  in  details  as  follows: 

REAL  ESTATE. 

Office  building  and  lot $60,000  00 

Orleans  street  lots 38,750  00 

Storage  grounds  and  improvements 48,200  00 

Pumping  works  grounds  and  improvements. . . .  271,477  29 

1413,427  29 

OIL  PLANT. 

Pumping  station  house,  engines  and  pipes,  tanks  and  fix- 
tures at  works $14,649  29 

PUMPING  WORKS. 

Buildings,  dock,  basin,  conduits,  pipe,  etc.   . .  .$858,602  69 

Tools 1 ,  103  25 

Materials:    Rope,  waste,  etc 928  78 

Gauges,  valves,  etc 815  85 

Iron,  lead,  etc 815  68 

Furniture 300  00 

Wood  and  coal 14,823  40 
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Fuel  oil  <156,Ml  galB.) 

Hoisting  engines,  pon;  pumps  and  boilers,  elec- 
tric light  plant  and  stock,  gas  machmes,  etc. 
Toola  and  materials — Hurlbut  Fund 


OFnOE  BUILDINO. 


In  engineering  dep't 


Counter 

Fourteen  office  tables 

Six  book  cases 

Til  rue  wardrobes 
Nine  desks 
Thirty- 8!  s  cb^rs 
Thlru.'e-n  office  Rtools 
Eight  city  maps 
One  marble  cloek 
Four  atlas  maps 
Partitions  sad  railings 
Heating  apparatus 
Electric  llgbt  flitures 
Hlscellaneous  properties 
Furniture  in  board  room. 

4  stools 
i  drafting  tables 

8  drafting  tables  and  horses  " 

3  drafting  boards  "  •' 

1  blue  print  outflt  " 

1  case  instruments  "  " 

a  rolls  vellum  "  " 

5  tee  squares  "  " 

1  roll  oil  cloth 

2  straif^t  edges 

9  tape  lines  "  " 

3  readers  "  " 
1  desk  chair  and  stool  "  " 
1  table 

1  drafting  table  '■  " 

5  chsirs  "  " 

Cases  of  maps,  drawings  and  records 
1  case  for  drawings  "  " 

Haps  and  drawings 
Instruments  "  " 

Clock 

1  safe  and  hat  rack  "  " 

1  case  for  filing  reports         "  " 

1  wash  stand  Sup't  of  I 

B  desks  "      " 

1  table  "     " 


40  00 
20  00 
100  00 
100  00 
800  00 
1,400  00 
$5  00 
100  00 
6TS  00 
12  00 
00  00 
20  00 
2  00 
26  74 

eo  00 

16  50 
6  25 


12  00 
28  W 
25  00 
20  66 
100  00 
4  50 
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10  chairs  Sup't  of  Ex.  room 

2  pigeon  hole  cases 

1  copy  press  book  and  stand   •• 

Ink  and  inkwells  *'      **     ** 

Blanks,  stationery,  etc. 


$28  00 

8  00 

10  00 

7  60 

50  00 

110,767  00 

REPAIR  DEPARTMENT. 

2  sleighs $25  00 

2  sets  runners 20  00 

4  horse  blankets  (old) 4  00 

2  sets  calking  tools 1  50 

328  lbs.  pig  lead 9  84 

819  lbs.  scrap  lead 24  57 

85  lbs.  sheet  lead 1  50 

205  lbs.  wiping  solder 1  00 

35  lbs.  strap  solder 1  00 

180  lbs.  H  in.  lead  pipe 9  40 

85  lbs.  1  in.  lead  pipe 1  75 ' 

70  lbs.  f  in.  lead  pipe 3  50 

8  ladles : 12  00 

2  plumbers'  fire  pots 10  00 

12  diamond  point  chisels 12  00 

12  flat  chisels 6  00 

1  anvil ^..  2  50 

2  vises 8  00 

29  gate  keys 85  00 

14  street  keys 14  00 

2  pumps 87  40 

15  hydrant  wrenches 5  50 

8  dippers ., 4  00 

4  pairs  rubber  boots 12  00 

2  leather  coats 8  00 

18  shovels 1170 

8  picks 8  00 

5  pounders 5  00 

4  pounder  handles 80 

19  lanterns  and  20^red  globes 19  00 

2  saws  ^ 1  25 

1  draw  knife 50 

1  rope  ladder 1  00 

1  log  rimmer 1  75 

1  platform  scales 25  00 

2  force  pumps 8  00 

1  grindstone 1  25 

10  water  pails 2  00 

70  ft.  I  in.  hose 5  00 
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1  sledge 1100 

1  8-ln.  bolted  sleeve 8  15 

1  e-in.  bolted  sleeve 2  00 

14  4-iii.  bolted  sleeves 15  75 

8  aiD.  bolted  sleeves 82 

3  84n.  plain  sleeves 1  75 

4  4-in.  plain  sleeves 2  25 

1  8-in.  plain  sleeve 1  76 

1  4-in.  curve 1  16 

1  8-in.  bend 90 

8  6-in.  Flowers  gate  stems 5  25 

8  4-in.  Flowers  gate  stems 5  25 

4  6-in.  Mich.  Brass  &  Iron  Works  stems 9  60 

4  4-in.  Mich.  Brass  &  Iron  Works  stems 7  00 

5  4-in.  Murdock  gate  stems 8  75 

8  4-in.  Murdock  gates    18  00 

1  6-in.  Murdock  gate 9  00 

8  4-in.  Flowers'  gates 18  00 

5  4-in.  stuffing  boxes,  M.  B 3  75 

6  8-in.  stuffing  boxes,  MB 6  00 

6  6m.  stuffing  boxes,  M.  B ^ 4  80 

8  4-in.  Murdock  gate  stuffing  boxes 2  25 

3  prong  keys 3  00 

8  crowbars 2  75 

1  machine  for  raising  gate  boxes 3  00 

2  axe  handles '. 50 

2  axes 2  00 

2  4-in.  caps  for  iron  pipe 1  00 

2  gate  boxes 6  00 

6  rubber  discs  for  pumps,  No.  1 18  00 

6  rubber  discs  for  pumps.  No.  2 18  00 

SBRYICB  COOKS. 

1  Smith  tapping  machine $850  00 

1 2x4  Smith  sleeve  and  valve 9  00 

13x4       •*        •*       •*        *•  10  00 

14x4       **        "       "        '•   13  00 

12x6       **        *'       •'        "  11  50 

18x6       ••        •  12  50 

14x6       ••        •*       *•        **  16  00 

12x8       *        "   12  00 

2  3x8       *'        *'        ••        "   28  00 

14x8       "        '*        ••        **   18  00 

16x8       "        ••        •*        *•    23  00 

12x10     "        "       '*        *•   16  00 

18x10     **        "        "        '•   18  00 

14x10     *•        '•        **        *'   22  00 


$54d  15 
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'  8  Muellar  tappiog  mscbines 9350  00 

1  BO-in.  saddle 1  00 

334-in.      •'     800 

aiO-in.      "     3  00 

313-iii.      "     >00 

810-iQ.      ''■     800 

8   Mn.      '■     a  00 

8   O-in.      ■■      800 

3   4-iQ.      ■'     »00 

8    3-iQ.      '■      8  W 

Bjokes...   800 

3  prsBsure  wrenches -^ 1  00 

8  haadlea  for  turaiag  taps BO 

81-in  drills  aodupa at  fS  00  MOO 

8|-in. '■    a  00  1600 

a  Jin.      •■      "      "  now  4  00  8  00 

2}-in.taps "    150  8  00 

8  1-in,  drillB  and  taps "    1  7S  8  50 

815  1-lB.  service  cockB "       90  IflB  60 

«B*-in.      "         " "46  38  85 

1  emeif  wheel  and  spindle ^  00 

6  oil  can* 1  0** 

S  purs  rubber  twota 8  00 

a  horse  blankets *•  00 

5  monkey  wrenches 8  76 

a  leather  Jacketa .' 6  00 

1  StllaoD  wrench "> 

Bblunkeia, 8*00 

8T0bes 2*™ 

8  picks *  00 

Sspades 8  00 

Bstreetkeys 12  00 

6  rubber  covers  (or  horses. 12  00 

8  rubber  aprona  tor  buggies 13  00 

8  tope  Unea 0  00 

8  pipe  gauges — .., 24  00 

METER  DEPARTMENT. 

Meters  placed  and  In  use 

1  footlathe 19000 

1  chuck  (Cusbroan) 6  OO 

1  cbuck  (drill) 9  ™ 

Drills,  tools  and  taps 3  50 

1  lathe  clamp 1  12 

1  screw  chaser 86 

1  plug 90 
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1  1-inch  stock  and  dies : 

1  2-inch  stock  and  dies 

1  ratchet,  stock  and  dies *■ 

1  1-inch  pipe  cutter 

1  2-inch  pipe  cutter 

1  2-inch  and  1  8-inch  cutter~2-inch  $5.00,  3- 

inchtl2.00 

1  6-inch  cutter 

28  cutter  wheels. at  25  cts. 

1  6-inch  monkey  wrench 

1  12-inch  monkey  wrench 

1  8-inch  monkey  wrench  (Westcott) 

1  8-inch  pipe  wrench  (Westcott) 

1  12-inch  pipe  trim  wrench 

2  18-inch  monkey  wrenches at  $2  50 

2  pairs  No.  8  chain  tongs at    6  00 

.  8  pairs  gas  tongs at  50  cts. 

1  i-inch  gas  tap 

1  i-inch  gas  tap 

1  2-inch  gas  tap 

4  small  ladles  for  fire  pots at  25  cts. 

2  ladles  for  making  calk  joints at  75  cts. 

4  fire  pots at  $5  00 

5  hand  pumps at  $2  00 

2  sets  calking  tools at  80  cts. 

1  calking  hammer 

1  pair  snips 

8  hand  lanterns at  80  cts. 

1  4-inch  gate  key 

1  long  gate  key  and  4  short  gate  keys 

2  pair  hip  boots  (old)  

1  chain  fall , 

1  electric  lamp 

1  bench  vise 

1  breafet  drill 

1  pipe  vise 

1  washer  cutter 

6  hand  saws at  $1  25 

2  broad  axes "    1  00 

1  watch  tackle  and  rope 

2  hollow  punches 

2  screw  drivers 

2  crow  foot  wrenches 

2  cpld  chisels 

1  5-gal.  gasoline  can 

8  combination  meter  box  wrenches.  ...at  $2  00 

1  extension  bitt 

1  jack  plane 


$30  00 


17  00 

15  00 

7  00 

50 

75 

75 

75 

75 

5  00 

12  00 

1  50 

37 

42 

2  50 

1  00 

1  50 

20  00 

10  00 

60 

3  00 

2  50 

2  40 

4  00 

5  50 

2  00 

10  00 

10  00 

3  00 

2  50 

10  00 

60 

7  50 

2  00 

8  00 

1  50 

40 

1  00 

60 

25 

16  00 

2  50 

50 
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1-in.  woodchisel |0  60 

1  hydrant  wrendL 50 

1-2  ft.  try  square 100 

1  saw  set 75 

1  water  motor. -50  00 

1  claw  hammer 50 

1  bailing  dipper ! 100 

I  sun  shade  for  wagon 2  00 

Blankets  and  robe 8  00 

Rubber  cover 1  00 

89  iron  couplings. 4  85 

77  unions 12  10 

88  elbows 6  14 

68  street  elbows 5  69 

71  angle  elbows 9  80 

26  tees r. 2  50 

168  iron  nipples 9  58 

98  bushings 6  20 

185  reducers  and  odd  fittings 16  27 

9  meter  box  covers 19  60 

8  2-in.  sleeves 2  86 

8  4-in.  sleeves 3  27 

II  2-in  expansion  joints 3  77 

4  8-in  expansion  joints 2  45 

1  4-in.  expansion  joint 98 

14  pipe  flanges ,,' 1  70 

Wire  spikes 35 

8d  nails 87 

Wiplngsolder 6  84 

Blocktin 1  63 

Lead  pipe 11  56 

1  bag  cement 60 

11  check  valves  (Rouse) , 12  06 

5  inside  stop  cocks 3  74 

84  solder  nipples 3  90 

69  meter  couplings 29  84 

60  meters 990  00 

6  registers,  bolts,  discs,  etc 78  00 

Lumber 13  60 

2  bicycles 50  00 


IRON  PIPE  DEPARTMENT. 

PIPE  IN  GROUND. 

103  feet  46-ln.  pipe $1,699  50 

45.207     ••    42        ••        660,196  40 

715     •*    86        '•        6,587  35 


$1,699  20 
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49.887  feet  80-in.  pipe $322,404  86 

84,818  "  24  "    403,704  98 

461  •'  20  "    1.75180 

87  **  18  "    278  40 

45.287  *'  16  "   140,163  78 

12,119  "  12  "    24,898  68 

128.584  »•  10  "    199,778  41 

258,486  '*  8  **   800.302  07 

1,048,458  •*  6  "    751,384  22 

801,100  "  4  •'        506,484  78 

78,257  "  8  "        85,978  42 

2,820    "      2        "        752  10 

$8,85e,855  65 

2,550.729  total  feet. 

stock' AT  RBSERVOIR. 

Iron  pipe $8,197  67 

Specials 7,270  17 

Gates  and  yalves 8,467  82 

Gateboxes Ill  60. 

Gate  well  covers 89  46 

Lead 3,29(5  11 

Packing 8  55 

Oil 1  80               '           . 

Ck)al 4  40 

Scrap  iron 45  00 

Tools 2,398  86 

Covers  and  blankets  for  horses ^00 

Material,  lumber,  cement,  etc 347  25 

HORSES  AND  WAGONS. 

1  horse,  phaeton,  sleigh  and  harness— Office. .       $305  00 

1  horse,  cart,   etc.,  and   harness— Pumping 

Works 125  00 

2  horses,  1  wagon,  1  carriage,  etc. — Meter. . .  392  00 
4  horses,  4  wagons  and  harness— Repairing 

Leaks 600  00 

2  horseSf  2  wagons  and  harness,  etc.— Service 

Cocks 478  00 

6  buggies,  6  carts,  6  sets  of  harness — Service 

Cocks 810  00 

11  horses.  11  wagons,  4  buggies  and  11  har- 
ness—Iron  Pipe 3,071  00 

1  horse,  1  cart  and  harness— Hurlbut  Fund . .  188  00 

$5.9W  00 

Aggregate $4,795,507  40 


SUPPLEMENT. 


BOARD  OF  MANAGEMENT  OF  DETROIT  WATER  WORKS. 


Board  of  Trustees  appointed  by  Common  Council,  February 
24th,  1852;  organized  March  1st,  1852. 

Shubael  Conant,  Chairman.  Edmund  A.  Brush. 

Henry  Ledyard.  Jas.  A.  Van  Dyke. 

Wm.  R.  Noyes. 

1853. 

On  the  16th  of  May,  1853,  the  Board  of  Water  Commis- 
sioners of  the  City  of  Detroit  was  organized  under  an  act 
previously  approved  by  the  Common  Council  and  passed  by 
the  Legislature,  February  14th,  1853.  The  term  of  service 
was  determined  by  lot,  as  follows: 

Jas.  A.  Van  Dyke, for  3  years. 

Edmund  A.  Brush, for  4  years. 

Henry  Ledyard,    .         .         .  •      .                  .  for  5  years. 

Shubael  Conant, for  6  years. 

Wm.  B.  Noyes, for  7  years. 

Shubael  Conant  was  elected  President,  who,  finding  the 
duties  too  arduous,  resigned  July  30th,  and  Edmund  A.  Brush 
was  elected. 

1854. 

Edmund  A.  Brush,  President.       Jas.  A.  Van  Dyke. 
Shubael  Conant.  Wm.  R.  Noyes. 

Henry  Ledyard. 
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1855. 

Edmand  A.  Brush,  President.     Wm.  R.  Noyes. 

Henry  Ledyard.  Jas.  A.  Van  Dyke,  died  Maj 

Shnbael  Conant.  8th. 

A.  D.  Eraser,  appointed  to  fill  vacancy. 

1856. 

Edmand  A.  Brush,  President.     Alexander    D.    Fraser,  re-i^ 
Shubael  Conant.  pointed  May  Ist,  for  5  yatm 

Wm.  R.  Noyes.  Henry  Ledyard. 

1857. 

Edmund  A.  Brush,  President,      Henry  Ledyard. 
re-appointed  May  1st,  for  5      Alexander  D.  Eraser, 
years.  Wm.  R.  Noyes. 

Shubael  Conant. 

1858. 

Edmund  A.  Brush,  President.      Henry  Ledyard,  re-appointed 
Shubael  Conant.  May  1st,  for  5  years. 

Alexander  D.  Eraser.  Wm.  R.  Noyes. 

1859. 

Edmund  A.  Brush,  President.      Julius  D.  Morton,  appointed 
Alexander  D.  Eraser.  for  5  years. 

Wm.  R,  Noyes.  Henry   Ledyard,  vacated   by 

Shubael  Conant,  term  expired  removal  from  city,  and' 

May  1st,  and  Jno.V.  Ruehle,  appointed  Mny 

1st  to  till  vacancy. 

1860. 

Edmund  A.  Brush,  President.      Wm.  R.  Noyes,  re-appointed 
Alexander  D.  Eraser.  May  1st,  for  5  years.  >  •   >  ' 

Julius  D.  Morton.  Jno.  V.  Ruehle. 
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1861. 

Edmand  A.  Bmsh,  Plresident.      Jno.  Y.  Raehle,  resigned  Sept. 
Alexander    D.    Frmaer,   re-ap-  16th,  and 

pointed  May  1st,  for  5  years.      Channcey  Harlbat,  appointed 

to  fill  Tacancy. 


1862. 

Edmand  A.  Brash,  President.      Wm.  R.  Noyes. 
re-appointed  May  Ist^  for  5      Jalias  D.  Morton, 
years.  Chaancey  HaribaL 

Alexander  D.  Fras^*. 


1863. 

Edmand  A.  Brash,  President.  Chaancey  Harlbat,  term  ex> 

Alexander  D.  Eraser.  pired  May  Ist^  and 

Wm.  R.  Noyes.  Stanley  6.  Wight,  appointed 

Julias  D.  Morton.  for  5  years. 


1864. 

Edmand  A.  Brash,  President.      Jalias  D.  Morton,  term  expired 

Alexander  D.  Eraser.  May  1st. 

Wm.  R  Noyes.  Stanley  G.  Wight. 


1865. 

Edmand  A.  Brash,  Presideot.  Stanley  6.  Wight. 

Wm.  R.  Noyes,  resigned  Jan.  Jalias  D.  Morton,  re-appointed 

10,  and  Jacob   S.   Farrand  for  5  years  from  May  1st, 

appointed   to   fill   vacancy.  1864.     Died  Feb.  14,  1865, 

Term  expired  May  1st.    Re-  and 

appointed  for  5  years.  Jno.  Owen,  appointed   to  fill 

Alexander  D.  Fraser.  vacancy. 
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1866. 

Edmund  A.  Brash,  President.       Stanley  O.  Wight. 
Alexander   D.    Eraser,   re-ap-      Jacob  S.  Farrand. 
pointed  May  1,  for  6  years.      Jno.  Owen. 

1867. 

Edmund  A.  Brush,  President,      Jacob  S.  Farrand. 

re-apppinted  May  1,  for  5  yrs.       Jno.  Owen. 
Alexander  D.  Eraser.  Stanley  O.  Wight. 

1868. 

"^Edmund  A.  Brush,  President.       Jacob  S.  Farrand. 
Stanley  G.  Wight,  term  expired       John  Owen. 

May  1,  and  Caleb  Van  Husan. 

Chauncey  Hurlbut    appointed 

for  6  years. 

*Edmund  A.  Brush  resigned  January  88,  and  Caleb  Van  Husan  appointor  to  flO 
yaoanc7»  and  Alexander  D.  Fraser  elected  President. 

1869. 

Alexander  D.  Fraser,  President.       Jacob  S.  Farrand. 
Jno.  Owen,  re-appointed  May       Caleb  Van  Husan. 
1,  for  5  years.  Chauncey  Hurlbut. 

1870. 

Alexander  D.  Fraser,  President.       Jno.  Owen. 
Jacob  S.  Farrand,  re-appointed       Caleb  Van  Husan. 
May  1,  for  5  years.  Chauncey  Hurlbut. 

1871. 

♦Alexander  D.  Fraser,  President.      Caleb  Van  Husan. 
Jacob  S.  Farrand,  Ciiauncey  Hurlbut. 

John  Owen. 

*Term  expired  May  1,  and  Samuel  F.  Hodge  appointed  for  5  years.     Jacob  8. 
Farrand  elected  President. 
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1872. 

Jacob  8.  Farrand,  President.  '''Caleb  Van  Hasan. 

Jno.  Owen.  Samuel  F.  Hodge. 

Chauncey  Hurlbut. 

*Tenn  expired  May  let,  and  Elija  Smith  appointed  for  6  years. 

1873. 

*Chauncey  Hurlbut,  President.       Jacob  S,  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

*Tenn  expired  and  re-appointed.    Elected  President,  May,  1872. 

1874. 

Chauncey  Hurlbut,  President.        Jacob  S.  Fdrrand. 
*Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

*Term  expired  and  re-appointed. 

1875. 

Chauncey  Hurlbut,  President.        *Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

Elija  Smith. 

*Term  expired  and  re-appointed. 

1876. 

Chauncey  Hurlbut,  President.        Jacob  S.  Farrand. 
Jno.  Owen.  *Samuel  F,  Hodge. 

Elija  Smith. 

"Term  expired  and  re-appointed. 

1877. 

Chauncey  Hurlbut,  President.         Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

♦Michael  Martz. 

*Elija  SmitH^s  term  expired  and  Michael  Martz  appointed  to  fill  vacancy. 
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1878. 

*Chauncey  Hnribnt,  President.       Jacob  S.  Farrand. 
Jno.  Owen.  Samuel  F.  Hodge. 

Michael  Martz. 

*Term  expired  and  reappointed. 

1879. 

Ghanncey  Hurlbut,  President.        Jacob  S.  Farrand. 
Michael  Martz.  '''Jas.  Beatty. 

*Jno.  Pridgeon. 

*Jno.  Owen's  tenn  expired  and  Jno.  Pridgeon  appointed  to  All  vaoanejr. 
F.  Hodge  resigned  and  Jas.  Beatty  appointed  to  fill  vacancy. 

1880. 

Chauncey  Hurlbut,  President.         *Jacob  S.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

*Term  expired  and  re-appointed. 

1881. 

Chauncey  Hurlbut,  President.         Jacob  S.  Farrand. 
Michael  Martz.  '''Jas.  Beatty. 

Jno.  Pridgeon. 

*Term  expired  and  re-appointed. 

1882. 

Chauncey  Hurlbut,  President.        Jacob  S.  Farrand. 
♦Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

*Term  expired  and  re-appointed. 

1883. 

♦Chauncey  Hurlbut,  President.       Jacob  S.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

*T<»nn  expired  and  re-appointed. 
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1884. 

Chauncey  Harlbat,  President.        Jacob  S.  Farrand. 
Michael  Marts.  Jas.  Beatty. 

*Jiio.  PridgeoD. 

*  Twin  expired;  Marehall  H.  Godfrey  appointed. 

1885. 

^Jacob  S.  Farrand,  President.        Michael  Martz. 
Marshall  H.  Godfrey.  *Edwin  F.  Conely. 

*Samael  G.  Caskey. 

*  Jas.  Beatty  died  and  Edwin  F.  Conely  appointed  to  fill  Tacancy. 

*  diaanoey  Huribut  died  and  Samuel  O.  Caskey  appointed  to  fill  Tacancy. 

*  Jacob  8.  Farrand^  tmn  expired  and  re-appointed. 

1886. 

Jacob  S.  Farrand,  President.  Michael  Martz. 

Marshall  EL  Godfrey.  *Jno.  Pridgeon. 

Samuel  G.  Caskey. 

*  Edwin  F.  Ccmdy^  tttin  expired  and  Jno.  Pridge<Hi  appc^ted  to  fill  Tacancy 

1887. 

Jacob  S.  Farrand,  President.  Jno.  Pridgeon. 

Marshall  H.  Godfrey.  Samuel  G.  Caskey. 

♦Joseph  Nagel. 

Maitx^s  term  expired  and  Joseph  Nagel  appointed  to  fill  Tacanpy. 


1888. 

Jacob  S.  Farrand,  President.  Jno.  Pridgeon. 

Marshall  H.  Godfrey.  ^Samuel  G.  Caskey. 

Joseph  Nagel. 

*  Term  expired  and  re-appointed. 

1889. 

Jacob  S.  Farrand,  President.  Jno.  Pridgeon. 

Samuel  G.  Caskey.  Jos.  NageL 

*  August  Goebel. 

*  Marriian  Hi  Godfrey  resigned  Jannary  1, 188B.    August  Goebel  appointed  to  fill 
Tscan^.    Term  expired  May  1st,  and  re-appointed. 
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1890. 

Jno.  Pridgeon,  President.  Samuel  O.  Caskey. 

Joseph  Nagel.  August  Ooebel. 

♦Henry  M.  Duffield. 

*  Jacob  8.  Farrand'B  tenn  expired,  and  Col.  Duffield  was  appointed  to  flU 
July  9th,  1890;  Jno.  Pridgeon  resigned  as  President  of  the  Board,  on  aoooimt  of  fX^ 
health,  and  Henry  M.  Duffield  was  elected  to  fill  vacancy. 

1891. 

Henry  M.  Duffield,  President.       *Jno.  Pridgeon. 
August  Ooebel.  Samuel  G.  Caskey. 

Joseph  L.  Hudson. 

*  Jno.  Pridgeon's  term  expired  May  Ist,  and  Frank  E.  Kirby  was  appointed  lor  Ik 
term  of  6  years. 

189  2. 

Samuel  G.  Caskey,  President.       Henry  M.  Duffield. 
August  Goebel.  Joseph  L.  Hudson. 

Frank  E.  Kirby. 

18  93. 

August  Goebel,  President.  Samuel  G.  Caskey. 

Frank  E.  Kirby.  Henry  M.  Duffield. 

Joseph  L.  Hudson. 

1894. 

Henry  M.  Duffield,  President.       Frank  E.  Kirby. 
Albert  L.  Stephens.  De  Witt  H.  Moreland. 

Edward  W.Pendleton. 


jc. 


,   -4 


CHRNGES  IN  STREET  NAMES,  AND  THEIR  LOCATION. 


PRK8BKT   NAME. 


Aveiy  aye 

Bancroft  ave 

Barker  ave 

Barry  at 

Beals  aye 

Beaman  st 

Belvidere  aye... 

Bingham  st 

Blab*  st 

Bradley  at 

Brock  st 

Bruce  st 

Buhl  st 

Burlingame  aye 

Cadillac  aye 

Calumet  aye.... 

Canton  aye    

Carlton  st 

Caryer  bt 

Chapin  st 

Clay  aye 

Conger  st 

Cook  st 

Crane  aye 

Crary  st 

Cresswell  st 

Dallas  st 

Deming  st 

Dillon  aye 

Douglas  st 

Duncan  st 

Durand  st  

Eldred  st 

Emmons  st 

Erskine  st  

Famsworth  aye. 


Fairbanks  st.  . 

Felch  st 

Ferry  aye 

Finley  t-t 

Fisher  avt* 

Forest  ave 

Foster  st 
Frederick  aye. 


FORMER   NAME. 


Gillet  st 

Uoodwin  st 

Gordon  st 

Qoethest 

Granger  st 

Graves  st 

Greeley  Mt  

Greenwood  ave 

Grummond  ave 

Haigh  ave 

Hamilton  boulevard. . 

Harper  ave 

Hecla  ave 

Hendrie  ave 


Morley  st 

Williams  ave.  and  Joy  road , 

Ferry  ave 

Willis  ave 

Thorburn  st 

Sherman  st 

Company  and  Bolde  aves. . . 

Forest  ave 

Palmer  ave 

Mullett  st 

Lincoln  ave 

Champlain  st 

Canfleld  ave 

Englewood  aye 

Cadillac  boulevard 

Brisrham  st 

Godfrey  ave 

Forest  ave 

Commonwealth  ave 

Hendrie  and  Medbury 

Pallister  ave 

Piquette  ave 

Poplar  st    

Laclede  ave 

Clinton  ave 

Kirby  ave 

Morton  st 

Gilbert  st 

Lincoln  ave 

Warren  ave 

Milwaukee  ave 

Maple  st 

Chandler  st 

Julia  H.St 

Calhoun  st 

Famsworth  st 


Lafayette  place 

Piquette 

Kirby  ave 

Custer  ave 

Jane  and  Richard  ave. 

Garfield  ave 

Beaufait  ave 

Fredrick  st 


Blaine  and  Chandler 

Hastings  st 

Warren  ave 

Elm  Grove  ave 

Palmer  ave 

Hancock  ave 

fiiopelle  st 

Crawford  st 

Cleveland  ave 

Bigelow  and  Andrus 

Crawford  st 

Centerline  road  and  Buttlerave. 

Harrison  ave 

Boulevard 


LOCATION. 


N.  from  Lothrop. 
W.  from  Woodward 
E.  from  McClellan. 
E.  from  McClellan. 
8.  from  Mack. 
W.  from  Crane. 
E.  from  McClellan. 
E.  from  Cadillac. 
E.  from  McClellan. 
W.  from  Crane. 
N.  from  Lothrop. 
W.  from  Crane. 
E.  from  Holcomb. 
W.  from  Woodward. 
N.  from  Jefferson. 
W.  from  Third  ave. 
N.  from  Centerline  rd. 
E.  from  McClellan. 
N.  from  Lothrop. 
E.  from  Fisher  ave. 
E.  from  Woodward. 
E.  from  Baldwin. 
E.  from  Welch  ave. 
N.  from  Mack  ave. 
W.  from  Crane  ave. 
E.  from  McClellan. 
E.  from  Riopelle. 
E.  from  Scottf n. 
N.  from  Holden. 
E.  from  McClellan. 
E.  from  Helen. 
E.&W.  from  Van  Dyke 
W.  from  Junction. 
E.  from  McClellan. 
W.  from  Gratiot. 
Bet.  Woodward  and 

Mt.  Elliott. 
E.  from  Scotten. 
E.  from  McClellan. 
E.  from  Baldwin. 
W.  from  Jos.Campau. 
N.  from  Mack. 
E.  from  McClellan. 
N.  from  Centerline  rd. 
Bet.  Woodward  and 

Mt.  ElKott. 
W.  from  St.  Aubin. 
N.  from  Holbrook. 
E.  from  Cadillac. 
W.  from  McClellan. 
E  from  Baldwin. 
E.  from  Holcomb. 
N.  from  Reutter. 
S.  from  Boulevard. 
W.  from  Woodward. 
W.  from  St.  Aubin. 
N.  from  Boulevard. 
N.  City  Line. 
N.  from  Merrick  ave. 
E.  from  Baldwin. 
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PIPEAGE  OF  THE  CITY  OF  DETROIT. 

ALPHABETED  BY  STREETS,  SHOWING  THE  SIZE  OF  IRON  AND  WOOD 

PIPE  IN  USE. 


LOCATION.  j^'J^^      KIND. 

A  St.,  e.  from  Scotten  78  ft 4  iron. 

"  Hubbard  to  Vinewood 4  ** 

Aberle  ave,  e.  from  Russell  849  ft 4 

Abbott  St. ,  Tenth  to  Cass 24 

"  w.  from  Third  20  ft 6 


"           alley  s.  of,  crossing  Sixth 6 

"           alley  s.  of ,  196  ft.  e.  of  e.  of  Twelfth  to  Cass 4 

Adair  st,  the  River  to  10  ft.  n.  of  s.  of  Jefferson 6 

*'           10  ft.  n.  of  Si,  to  29  ft.  n.  of  s.  of  Jefferson 4 

Adams  ave.,  John  R  to  Randolph 6 

Witherell  to  Hastings 


alley  w.  of  Commonwealth  to  alley  w.  of  Trumbull.. . .    4 
alley  w.  of  Trumbull  to  Seventh 6 


Seventh  to  Sixth 4 

Greenwood  to  150  ft.  w.  of  Fourth 4 

150  ft.  w.  of  Fourth  to  Fourth 8 


148  ft.  w.  of,  to  Brush  (n.  side) 4 

143  ft.  w.  of,  to  34  ft.  e.  of  e.  of  Brush  (s.  side) 6 

34  ft.  e.  of  e.  of  Brush  to  Beaublen 4 


Beaubien  to  15  ft.  w.  of  w.  of  St.  Antoine 8 

15  ft.  w.  of  w.  of  St.  Antoine,  to  20  ft.  w.  of  e.  of  same.    4 


«• 


tt 
«t 
It 
it 


•'  alley  s.  of,  Cass  to  240  ft.  e.  of  Clifford 4  " 

"  alley  8.  of,  John  R.  to  Randolph. 4  " 

t« 


Adelaide  st,  80  e.  of  w.  of  Woodward  to  22  ft.  e.  of  w.  of  Brush 8 

"  22  ft.  e.  of  w.  of  Brush,  to  24  ft.  e.  of  w.  of  Beaubien 10  " 

•*  24  ft.  e.  of  w.  of  Beaubien  to  Orleans 4  *' 

"  Orleans  to  11  ft.  e.  of  e.  of  same 18  " 

"  11  ft.  e.  of  e.  of  Orleans  to  Gratiot 10  " 

"  crossing  Gratiot 8  '* 

Agnes  ave.,  E.  Boulevard  to  Field 4 

"  Baldwin  to  Seybum 6 

Albert  St.,  Hammond  to  Wesson 6 

Alexandrine  ave.,  crossing  Grand  River 6 

'*  Grand  River  to  alley  w.  of  Commonwealth 6 


ti 
ti 
l( 
(( 
t( 


(; 


tt  QAvAnfK  fy%  fii-rtli  A  it 


t( 


ThirdtoCass 4 

'*  Cass  to  Woodward..  6  " 

•'  Woodward  to  John  R 4  " 

"  John  R.  to  143  ft.  w.  of  w.  of  Brush  (n.  side)  6  " 

(( 

t. 

(( 


(I 


*'  20  ft.  w.  of  e.  of  St.  Antoioe  to  Russell 6  •' 

*'  Russell  to  alley  w.  of  Dubois 4  " 

"  alley  w.  of  Dubois  to  Chene,  w.  line 3  •' 

"  w.  line  of  Chene  to  w.  line  of  Grandy 4  " 

*'  crossing  Grandy 3  " 

McDougall  to  alley,  e.  of 6 

"  alley  e.  of  McDougall  to  367  ft.  e.  of  e.  of  Moran 4  " 
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Alfred  at,  Woodward  to  w.  line  of  Brush 

•'  crossing  Brush 

**  e.  line  of  Brush  to  Russell 

♦•  Russell  to  Orleans 

"  Orleans  to  Dubois 

Alger  ave.,  Id  In.  main  to  e.  line  of  Woodward 

"  e.  from  Woodward  514  ft 

**  Russell  to  443  ft  e.  of  Qreeley 

Amherst  at,  28  ft.  e.  of  w.  of  Cavalry  to  314  ft.  w.  of  Junction. . . 

*'  814  ft.  w.  of  w.,  to 'Junction  

Amsterdam  st.,  44  ft.  w.  of  e.  of  Second  to  14  ft.  w.  of  w.  of  Cass. 

"  44  ft.  w.  of  w.  to  e.  line  of  Cass 

**  e.  line  of  Cass  to  w.  line  of  Woodward 

**  crossing  Woodward,  w.  side 

Annexation  St.,  Junction  to  540  ft.  e.  of  e.  of  same 

Anthon  St.,  880  ft.  w.  of  Campbell  to  860  ft.  w.  of  Junction . 

"  860  ft.  w.  of  w.  to  80  ft.  w.  of  e.  of  Junction 

Antietamjrt;.,  Rivard  to  22  ft.  w.  of  w.  of  McDougall 

Antoinette  st.,  crossing  Eighteenth,  e  side 


DIAM. 


t( 


(( 


ii 


•I 


(( 


(( 


KIXO. 

Iron. 


e.  line  of  Eighteenth  to  28  ft.  e.  of  w.  of  Stanton 

Fifteenth  to  228  ft.  w.  of  Fourteenth 

228  ft.  w.  of ,  to  Fourteenth 

Fourteenth  188  ft.  w.  of  Wabash 

188  ft.  w.  of,  to  Wabash 

198  ft.  w.  of,  to  Twelfth 

48  ft.  w.  of  e.  to  e.  line  of  Second 

e.  line  of  Second  to  Cass 

Arlington  pi.,  Cass  to  Woodward 

Amdt  St.,  Qratiot  to  6  ft.  w.  of  w.  of  Elmwood 

"  6  ft.  w.  of  w.  of  Elmwood  to  Mt.  Elliott 

Artillery  ave.,  n.  from  River  st.  to  Battery 6 

crossing  Fort 6 

78  ft.  s.  of  8.  to  n.  line  of  Lafayette 6 

"  477  ft.  s.  of  s.  to  Dix 8 

Ash  St.,  "Vinewood  to  Twenty-seventh 4 

••     Twenty-fourth  to  e.  line  of  Tillman 4 

*•      Maybury  to  250  f t.  e.  of  e 4 

850  ft.  e.  of  e.  of  Maybury  to  Sullivan 8 

Sullivan  to  Humboldt 4 

Humboldt  to  166  ft.  e.  of  e.  of  same 8 

166  ft.  e.  of  e.  of  Humboldt  to  e.  line  of  Eighteenth 4 

Eighteenth  to  Seventeenth 8 

Seventeenth  to  Sixteenth 4 

crossing  Sixteenth  and  Fifteenth 4 

148  ft.  w.  of  w.  to  Wabash . .  4 

alley  e.  of  Wabash  to  Twelfth 6 

Twelfth  to  Harrison 4 

National  to  alley  w.  of  Trumbull 6 

alley  e.  of  Trumbull  to  Grand  River 4 

Atkinson  ave.,  16-in.  main  to  21  ft.  w.  of  Woodward 6 

Atwater  st.,  Shelby  to  8  ft.  w.  of  w.  of  Brush 6 

*•  8  ft.  w.  of  w.  of  Brush  to  149  ft.  e.  of  e.  of  Rivard 4 

149  ft.  e.  of  Rivard  to  33  ft.  w.  of  e.  of  McDougall 6 

alley  s.  of,  alley  w.  of  Bates  to  Randolph        4 

Audrain  st.  (in  line  of;,  Clippert  to  Michigan  Brass  and  Iron  Works, 

1,808  ft 4 

Aurelia  st,  w.  line  of  Thirteenth  to  Twelfth  st 4 
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Avery  ave.,  21\ft.  n.  of  8.  of  WilliB  to  845  ft.  n.  of  Kirby 6  iron. 

*•  8.  fromPiquettel04ft... 6 

"  alley  w.  of,  Alexandrine  to  alley  8.  of  Willis 4  ** 

**  alley  w.  of ,  Lytiander  to  Bunclark  court 6  *' 

B  8t.,  818  ft.  w.  of,  to  Vinewood 4 

Bagg  8t.,  Fifteenth  to  Woodward 24 

crossing  Greenwood  on  e.  8ide 4 

e.  line  of  Greenwood  to  Fifth  st    3 

Bagley  aye.,  Grand  River  to  Park 8 

alley  s.  of,  Cass  to  alley  w.  of  Washington 4 

Baker  St.,  Scotten  to  Hubbard 4 


(t 
**       crossing  Greenwood  on  e.  side 4  " 

it 

tl 

"         crossing  e.  side  of  Vinewood 6  " 

"  Vinewood  to  Twenty-fifth 4  " 

"         crossing  Twenty-fifth,  e.  side 6  '' 

"         Twenty-fifth  to  Twenty-fourth 4 

**          Twenty-fourth  to  Seventh 8  " 

Eighth  to  Seventh 4 

**         alley  8.  of.  Fourteenth  to  Wabash 4  " 

*•          alley  s.  of,  Tenth  to  Eighth 8 

**         alley  s.  of,  Eighth  to  alley  w.  of  Fourth 4  " 

Baldwin  ave.,  Jefferson  to  Waterloo. 6  '• 

Mack  to  Gratiot 10  " 

"                Gratiot  to  Harper 8 

Baltimore  ave.,  w.  from  Sullivan  297  ft 4  ^* 

"                   Lincoln  to  w.  line  of  Greenwood 6  *' 

*•                  Greenwood  to  Woodward .4  " 

"                  Woodward  to  w.  line  of  Brush 8  " 

"                  crossing  Brush  w.  side  41  ft 6  ** 

"                  alley  s.  of ,  Greenwood  to  Forsyth 6  " 

« 


(i 


Bancroft  ave.,  16-in.  main  to  w.  line  of  Woodward 6 

Bates  St.,  Atwater  to  Farmer 6 

"        Congress  to  Champlain 30  " 

••        alley  e.  of,  n.  line  of  Atwater  to  alley  s.  of  Woodbrldge 3  •• 

Battery  St.,  Artillery  to  Dragoon... 6  " 

Beacon  St.,  crossing  Brush,  e  side 6  " 

**           Brush  to  211  ft.  e.  of  St.  Antoine 4  •* 

Beals  ave.,  s.  from  Mack  1,628  ft 6 

Beaman  St.,  Crane  to  alley  w.  of. ; 4 

Beaubien  St.,  Atwater  to  Champlain,  s.  line A 

**               crossing  Champlain 8  " 

•'               n.  line  of  Champlain  to  Clinton... .  6  *' 

"               Clinton  to  s.  line  of  Gratiot 4  " 

**               crossing  Gratiot,  s.  side «  6  " 

Gratiot  to  14  ft.  8.  of  n.  line  Madison 8  *• 

*'               Madison  to  2S3  ft.  8.  of  n.  line  of  Elizabeth 4 

"               31  ft.  s.  of  n.  line  of  Elizabeth  to  28  ft.  n.  of  s.  line  of  Columbia  12  *' 

♦*               28  ft.  n.  of  8.  of  Columbia  to  16  ft.  n.  of  s.  of  Adelaide 10  '♦ 

**               crossing  Adelaide,  n.  side 6  " 

"               n.  line  of  Adelaide  to  Watson 4  " 

*•              Watson  to  Harper 10  '* 

*•               Harper  to  8.  line  of  Boulevard ■ 6  " 

•*               crossing  Boulevard,  8.  side 10  '• 

"               47  ft.  9.  of  n.  of  Boulevard  to  Custer 6  " 

Beaufait  ave.,  n.  from  Jefferson,  685  ft 0  " 

"                 585  ft.  n.  of  Jefferson  to  225  ft.  8.  of  Champlain 4  ♦* 

♦'               •  225  ft.  8.  of  Champlain  to  263  ft.  n.  of  Kercheval 6  " 

*•                 8.  line  of  Mack  to  190  ft.  n.  of  n.  of  Forest 6  " 
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tt 


DXAV. 
INC 

Beaufait  ave.,  crossing  N.  Boulevard 

Beaver  st.,  Vinewood  to  Twenty-seventh 

Beech  St.,  Seventh  to  First ,.. 

Bellevue  ave.,  Jefferson  to  881  ft  n.  of  n.  of  Stuart 

crossing  Gratiot 

Qratiot  to  80  ft.  s.  of  n.  of  Famsworth 

crossing  N.  Boulevard 

Belmont  ave.,  16-in.  main  to  e.  line  of  Woodward 

"  99  ft  w.  of  w.  to  Oakland 

Belvldere  ave.,  crossing  Jefferson,  n.  side 10 

"  n.  from  Jefferson  to  385  ft.  n.  of  n.  line 

**  80  ft.  8.  of  n.  of  St.  Paul  to  62  ft.  n.  of  n.  of  Kercheval. . . . 

"  67  ft.  s.  of ,  to  685  ft.  n.  of  Lorman 

"  crossing  Mack  on  s.  side 

Benton  St.,  Brush  to  8  ft  w.  of  e.  line  of  Beaubien 

*'  Beaubien  to  Bussell 

Berlin  st,  Gratiot  to  Jos.  Campau 

crossing  Jos.  Campau 

Jos.  Campau  to  alley  w.  of  McDougall 

alley  e.  of  McDougall  to  Elmwood 

crossing  Elmwood 

Ellery  to  Mt.  Elliott 

Bethune  ave.,  Hamilton  Boulevard  to  Woodward 

Biddle  St.,  Vinewood  to  Twenty-seventh 

Blaine  ave.,  16-in.  main  to  w.  line  of  Woodward 

**  w.  from  Woodward  1,616  ft 

Boone  St.,  crossing  E.  Boulevard,  e.  side  31  ft 

814  ft.  w.  of  Collins  to  w.  line  of  same 

crossing  Collins 

284  ft.  w.  of,  to  Moran 

Boulevard,  between  Fort  and  Myrtle,  see  West  Boulevard. 

Twenty-seventh  and  Hubbard,  see  Myrtle  Boulevard. 
Myrtle  and  North  Boulevard,  see  Hubbard  Boulevard. 
Hubbard  Boulevard  and  McDougall,  see  North  Boulevard. 
North  Boulevard  and  Hendrie,  see  McDougall  Boulevard. 
McDougall  and  Frontenac,  see  Hendrie  Boulevard. 
Hendrie  and  Jefferson,  see  Frontenac  Boulevard. 

Bowen  ave.,  Jefferson  to  50  ft.  s.  of  Chapaton 6 

Bradley  st,  w.  from  Crane  211  ft 4 

Brady  st.  Woodward  to  8  ft.  w.  of  w.  of  Brush 6 

"  8  ft  w.  of  w.  to  18  ft  w.  of  e.  of  Beaubien 8 

*'  Beaubien  to  Russell 4 

Brainard  st.,  Trumbull  to  e.  line  of  Seventh 6 

e.  line  of  Seventh  to  Sixth. 4 

Greenwood  to  alley  w.  of  Fourth 8 

alley  w.  of,  to  16  ft.  w.  of  e,  of  Fourth 4 

16  ft.  w.  of  e.  of  Fourth  to  17  ft.  e.  of  w.  of  Third 6 

Third  to  Cass 4 

Brandon  pi.,  114  ft.  w.  of  w.  of  to  Moran 6 

Brandon  ave.  (west),  Campbell  to  Junction 6 

"  ••       Junction  to  Hubbard 4 

Bratshaw  st.,  15  ft.  w.  of  e.  of  Fourth  to  28  ft.  e.  of  w.  of  Third 10 

Breckenridge  st.,  w.  from  Humboldt  74  ft , .    4 

Humboldt  to  Eighteenth Q 

Eighteenth  to  148  ft.  w.  of  Sixteenth 4 

148  ft.  w.  of  Sixteenth  to  Sixteenth 6 

Fifteenth  to  140  ft.  w.  of  Fourteenth 6 
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Breckenridge  St.,  140  ft.  w.  of  to  Fourteenth 4  iron. 

Brevoort  pi,,  Twenty-second  to  alley  e.  of 6 


"  Nineteenth  to  alley  w.  of  Eighteenth 4 

Brewster  St,  crossing  e  side  of  Brush , 6 


Brinket  st.  Crane  to  Hibbard 6 

Bristol  pi.,  Twenty-second  to  Twenty-first 4 

Bruce  St.,  2  ft  w.  of  alley  w.  of  to  Crane 4 

Brush  St.,  Atwater  to  Jefferson 6 


crossing  Chandler 6 

Bryant  St.,  e.  from  Wabash  125  ft 6 


125  ft.  e.  of  Wabash  to  Twelfth 4 

Buchanan  st.,  Livemois  to  Vinewood 16 


Williams  to  e.  line  of  Maybury 4 


e.  line  of  Maybury  to  75  ft.  e.  of  Sullivan 3 

387  ft.  w.  of  Humboldt  to  Eighteenth 4 


alley  s  of,  Joe  to  Howell 6 

Bunclark  court,  alley  yr.  of  Avery  to  Twelfth 6 

Burlage  pi.,  Waterloo  to  Cleveland 8 

Bushey  St.,  Michigan  to  21  ft.  n.  of  s.  of  Julia. . 6 

Butternut  8t.,Twenty-fourth  to  Fifteenth 24 


Williams  to  227  ft.  e.  of  Maybury 4 


alley  e.  of  Trumbull  to  Seventh. 4 

C  St.,  Hubbard  to  Vinewood. 4 

Cadillac  ave..  Pumping  Works  to  Mack 42 

"                crossing  Jefferson  to  n.  line 6 

'•                 l.OOOft.n.  of  to  2,050  ft.  n.  of  Jefferson 6 

"                 95  ft.  s.  of  to  Harper... 6 

Cadillac  square,  s.  side,  Woodward  to  Randolph 24 


It 


«( 


"  e.  line  of  Brush  to  Russell 4  " 

"  RIopelle  to  Gratiot 4 


It 
ti 
(I 


"        crossing  Jefferson 8            " 

*'        Jefferson  to  Congress 4  " 

"        Congress  to  Gratiot 8            " 

Gratiot  to  28  f  t.  n.  of  s.  of  Madison.... 4 

"        Madison  to  10  ft.  s.  of  n.  of  Elizabeth 8 

"        Elizabeth  to  s.  line  of  Adelaide 4 

*'        crossing  s.  side  Adelaide 6            " 

*'        15  ft.  n.  of  s.  of  Adelaide  to  21  ft.  s.  of  n.  of  Edmund 10            " 

"        Edmund  to  Watson 24 

•*        Watson  to  Benton 6 

**        16  ft.  n.  of  s.  of  Benton  to  28  ft.  s.  of  n.  of  Rowena. 8            " 

**        Brady  to  8  ft.  n.  of  s.  of  Alexandrine 8 

*'        3  ft.  n  of  s.  Alexandrine  to  2d0  ft.  n.  of  Milwaukee 6 

"        230  ft.  n.  of  Milwaukee  to  24in.  main  in  N.  Boulevard 8 

"        crossing  Palmer,  both  sides 4            " 

Horton  to  Hamlin 4 


>l 


It 


"  Vinewood  to  Grand  River 30 

"  Twenty-eighth  to  Scotten 4 

*•  Twenty-fourth  to  Twenty-third 4 


it 


(i 


"       *       169  ft.  w.  of,  to  Seventeenth 4 

Fifteenth  to  Wabash 4 


it 

(( 
l( 
ti 
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'*  e.  from  Seventeenth  144  ft 4 

e.  from  Wabash  268  ft 4 

••  National  to  alley  w.  of  Trumbull 4 


**  n.  side,  Monroe  to  Bates ...    6  '* 

"  alley   n.    of,    from   second   alley   e.  of  Wpodward  to 

Randolph 4  " 
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192  ft.  w.  Of  to  Twelfth 8  A  4 

Cass  St.,  Woodbridge  to  Jefferson 8 


alley  w.  of,  from  alley  s.  of  Spencer  to  Lewis 4 


it 

4( 


il 
M 


Cadillac  square,  alley  8.  of,  alley  e.  of  Woodward  to  Bates 4  iiOB. 

Calumet  aye.,  w.  line  of  Twelfth  to  198  ft.  e.  of  same 4 

'*  crossinif  Lincoln 4 

"  Eighth  to  Fourth 4  " 

Grand  Riyer  to  Third 80 

Calyert  aye.,  crossing  Woodward  to  w.  line 0 

Cameron  aye.,  S4-in.  main  to  188  ft.  n.  of  N.  Bouleyard 9 

182  ft  n.  of  N.  Boulevard  to  Clay 4 

«•  Clay  to  28  ft.  n.  of  Koch 6 

Campau  St.,  Riyer  to  Fort 6 

*•  n.  from  Dix  448  ft 4  " 

Campbell  aye.,  Riyer  to  Dunn 6  ** 

•»  Michigan  to  161  ft  n.  of  Herbert 6 

Canfleld  aye.,  Thirteenth  to  48  ft.  e.  of  same 4 


ii 


<i 


48  ft  e.  of  Thirteenth  to  Twelfth 8  " 

**  crossing  Seventh 4  ** 

•*  e.  line  of  Seventh  to  Sixth 8  " 

•*  Greenwood  to  Fourth 4  ** 

Third  to  Woodward 4  " 

Third  to  Woodward 80  ** 

"  Woodward  to  Collins 4t  " 

Woodward  to  767  ft.  w.  of  Mt.  Elliott 0 


if 


767  ft  w.  of  to  Mt  Elliott 4  " 

Canton  to  9  ft  w.  of  Helen 6  •* 

**               alley  8.  of,  from  Hastings  to  alley  e.  of  same 8  ** 

Caniff  aye.,  16-in.  main  to  w.  line  of  Woodward 0  ** 

"            w.  of  w.  line  of  Woodward  27  ft 4  ♦* 

Canton  ave  ,  Jefferson  to  210  ft.  n.  of  Kercheval *  0  " 

*•              crossing  Mack 6  ** 

28  ft.  s.  of  n.  of  Stuart  to  Qratiot 0  " 

Hancock  to  168  ft  n.  of  Frederick 6  *• 

Medbury  to  Piquette 6  " 

**              crossing  N.  Bouleyard 6  *' 

Caroline  St.,  Thirteenth  to  192  ft  w.  of  Twelfth 6  *♦ 


t« 


Jefferson  to  Fort 94  " 

*•       alley  n.  of  Michigan  to  Spencer 4  *• 

**  oIIait  or    t\f    ftH\m  oIIait   a    nf  Srukn/tAr  it\  T-Aoria  A  i* 


«t 


Cass  aye.,  Jefferson  to  Columbia 10 

•'          Columbia  to  Oilman 16  " 

GUmanto  Joy 10  *♦ 

**          Joy  to  Alexandrine 8  *• 

**          Alexandrine  to  16  ft  s.  of  8.  line  of  Canneld 6  •« 

crossing  Canfleld  48  ft 8  " 

*•          82  ft.  n.  of  s.  of  Canfleld  to  19  ft  n.  of  n.  of  Warren 6  «• 

"           19  ft.  n.  of  Warren  to  34  ft.  n.  of  s.  of  Kirby  (east) 10  «• 

*•          from  Kirby  (east)  to  Kirby  (west) li»  •* 

*'          21  ft  n.  of  s.  of  Kirby  (west)  to  20  ft.  n.  of  s.  of  Holden.  10  •• 

**          20  ft  n.  ofs.  of  HoldentollSft  s.  of  D.  &  B.  C.  R.  R 6  " 

**           118  ft.  s.  of  D.  &  B.  C.  R.  R.  to  Milwaukee 8  •♦ 

"          8.  line  of  N.  Boulevard  to  24-in.  main 8  ♦• 

"          west  side,  crossing  Forest  and  Putnam 4  ** 

alley  w.  of,  alleys,  of  Elizabeth  to  119ft  8.  of  Oilman 4  •• 

alley  w.  of,  119  ft.  s.  of  to  Oilman 8 

alley  w.  of,  Ledyard  to  Bagg 4 


«< 
•« 
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LOCATION.  ^^        KIND. 

Catherine  St.,  Gratiot  to  Hastings 18  iron. 

"  Hastings  to  Rivard 4 

**  crossing  Rivard 6  " 

'*  Riyard  to  w.  line  of  Dequindre 4 

**  w.  line  of  Dequindre  to  e.  line  of  St.  Aubin 6 

"  e.  line  of  St.  Aubin  to  Elmwood  4  *' 

Cavalry  ave.,  Lafayette  to  Amherst 6 

Regular  to  n.  line  of  Dix 6 

*•  n.  line  of  Diz  to  Toledo 4 

Celeron  St.,  274  ft.  w.  of  Campbell  to  Junction 4 

Celia  St..  Wabash  to  4  ft.  e.  of  e.  line  of  same 4 

•*       4  ft.  e.  of  e.  of  Wabash  to  Thirteenth 8 

.  '*       Thirteenth  to  Twelfth 4 

Champlain  St.,  Randolph  to  St.  Aubin. 80 

"  Randolph  to  alley  e.  of  same 4 

St.  Antoine  to  Orleans 4 

**  Orleans  to  Elmwood 0 


Elmwood  to  S60  ft.  w.  of  Leib  St 4 

SSOft.  w.  oftoLeib. 8 

"                  Leib  to  60  ft.  e.  of  w.  of  Frontenac  Boulevard 4 

**                  crossing  Frontenac  Boulevard  roadway  60  ft 0 

**                  60  ft.  w.  of  e.  of  Frontenac  Boulevard  to  Field 4 

Field  to  e.  line  of  Baldwin 0 

"                  Seybum  to  Shipherd 6 

"                  alley  s.  of ,  alley  e.  of  Randolph  to  St.  Antoine 4 

Chandler  ave..  Woodward  to  Oakland 6 

Charles  St.,  Seventh  to  Sixth 4 

Charlevoix  st.,  Chene  to  e.  line  of  Jos.  Campau 4 

**                 e.  line  of  Jos.  Campau  to  alley  w.  of  McDougall 3 

**                  alley  e.  of  McDougall  to  Elmwood 4 

EUery  to  Mt  Elliott 4 

14S  ft.  w.  of  to  Ck>ncord 4 

Charlotte  ave..  Fifth  to  131  ft  w.  of  Fourth 4 

181  ft  w.  of  to  Fourth « 

"                alley  e.  of  Third  to  Woodward 4 

Chase  St.,  crossing  Russell,  e.  side 4 


**        e.  line  of  Russell  to  w.  line  of  Riopelle 3 

"        crossing  w.  side  of  Riopelle 4 

Chene  st ,  Atwater  to  s.  line  of  N.  Boulevard 6 

"          Congress  to  Canfleld. 80 

Cherry  st,  Twelfth  to  Harrison 4 

**           National  to  alley  w.  of  Trumbull 8 

•*           alley  w.  of  Trumbull  to  Seventh 4 

*•           Seventh  to  Grand  River 16 

Chestnut  st,  Russell  to  Elmwood. 4 

Chipman  st.  Nineteenth  to  alley  w.  of  Eighteenth. 4 

Chicago  Boulevard,  crossing  Woodward  from  16-inch  main  to  e.  line.  ...  6 

Chope  pi..  Twenty-fourth  to  167  ft.  w.  of  Grand  River 6 

167  ft  w.  of,  to  Grand  River 4 

Christiancy  St.,  Morrell  to  Ferdinand 6 

"                  Ferdinand  to  122  ft  e.  of  e.  of  same 4 

*•                   122  ft.  e.  of  e.  of  Ferdinand  to  Lansing 6 

"                  Lansing  to  134  ft.  e.  of  e.  of  same 4 

*'                  134  ft  e.  of  e.  of  Lansing  to  McKinstry 6 

Church  st,  crossing  Eleventh  st 4 

79  ft  w.  of  w.  of  Tenth  to  e.  line  of  same 4 

alley  8.  of,  Tenth  to  Eighth 4 
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LOCATION.  ni^nB 

dairmont  ave.,  175  f t.  w.  of  to  Hamilton  Boulevard 6  - 

1,375  ft.  w.  of  w.  of  Woodward  to  w.  line  of  same 4 

w.  line  to  16-in.  main  in  Woodward 6 

dark  ave..  River  to  s.  line  of  M.  C.  R.  R 8 

8.  line  of  M.  C.  R.  R.  to  Michigan  ave 6 

Michigan  Peninsular  Car  Works  to  Michigan  ave 4 

10  ft.  n.  of  8.  of  Rich  (east)  to  26  ft.  n.  of  s.  of  Rich  (we8t),78  ft    • 

Clark  park,  892  f  t  w.  of  to  Scotten 4 

"  e.  from  Clark  282  ft 4 

'*  n.  and  s.  from  4-inch  pipe  607  ft. 8 

Clay  ave.,  16-in.  to  8-in.  in  Woodward 8 

Woodward  to  Oakland 8 

Oakland  to  398  ft.  e.  of  St.  Aubin 6 

Cleveland  st.,  St.  Aubin  to  Elm  wood 10 

"  Elmwood  to  Burlage  pi 8 

Cleveland  pi.,  crossing  Greenwood,  6  side 4 

**  e.  from  Greenwood  264  ft 8 

Clifford  St.,  Sproat  to  Park  pi 4 

**  alley  w.  of  Griswold  to  e.  line  of  Washington 4 

"  Washington  to  Woodward 18 

Clinton  St.,  Gratiot  to  Rivard    10> 

**  Rivard  to  Orleans -- U 

**  Orleans  to  Elmwood  8 

"  alley  s.  of,  alley  w.  of  Brush  to  St.  Antoine ^ 

Clippert  St,  n.  from  Dennis  481  ft «*. 

Coe  ave..  Van  Dyke  to  Parker 

Colby  ave.,  crossing  Russell  (e.  side) 

Collins  St.,  Gratiot  to  Canfleld 48 

Canfleld  to  Griffin 80 

Leland  to  Canfleld ^ 

n.  from  Canfleld  568  ft 

568  ft.  n.  of  Canfleld  to  26  ft.  n.  of  Hancock 

s.  from  Harper  150  ft 

Columbia  St.,  Cass  to  Park 1 

••  Park  to  Woodward 

Woodward  to  Rivard 

alley  s.  of,  Cass  to  Woodward 

Columbus  ave.,  a.  from  Fort  570  ft 

**  crossing  Fort 

Commonwealth  ave.,  crossing  Grand  River 

(w  side)  Alexandrine  to  Calumet 

crossing  Forest  42  ft.  ..' 1 

(both  sides),  crossing  Hancock  n.  to  s.  line 

s.  line  of  Putnam  to  Merrick 

s.  line  of  Kirby  to  7  ft.  n.  of  Stanley 

489  ft.  8.  of  Piquette  to  Holden 

Ck>ncord  ave.,  Jefferson  to  Mack 

"  Sylvester  to  s.  line  of  Harper 

Congress  St.,  Sixth  to  Bates 80 

Randolph  to  St.  Aubin 24 

St.  Aubin  to  Meldrum 43 

Bates  to  Brush 

St.  Antoine  to  Mt.  Elliott  (e.  line) 

171  ft.  w.  of  to  Helen 

e.  side  of  Frontenac  Boulevard  to  Field 

alley  s.  of,  Seventh  to  Sixth 

alley  s.  of.  Fourth  to  250  ft.  e.  of  same 
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LOCATION.  ^^        KIND. 

Congress  St,  alley  8.  of.  Third  to  Qriswold 4  iron. 

*'  alley  s.  of,  80  ft.  w.  of  Brush  to  St  Antoine 4  " 

Conger  st.,  27  ft.  w.  of  e.  of  Van  Dyke  to  168  ft.  w.  of  w.  of  same 6 

Cook  St.,  e.  from  Welch  289  ft 4 


289  ft  e.  of  Welch  to  Hammond 6 


Twenty-third  to  Twenty-second 6 

Twenty-second  to  Foundry 4 


w.  side  Jay  to  Waterloo 4 


••        crossing  Twenty-third 6 

Dragoon  ave.,  n.  from  River  st.  568  ft 6 

*•                 Hussar  to  n.  line  of  Dix 6 

Driggs  aye.,  Campbell  crossing  w.  side 6 

"              Campbell  to  Junction 4 

Dry  Dock  st.,  Swain  to  Lady's  lane. 4 

Dubois  St.,  Atwater  to  Clinton 6 

*•           Clinton  to  Hunt 8 


(i 


Cracow  pi.,  alley  e.  of  Hastings  to  Rirard 6 

Craig  ave.,  n.  from  Trombly  878  ft 3 

*•          878  ft  n.  of  Trombly  to  Milwaukee 6 

Crane  ave.,  Jefferson  to  Mack 8 

Crary  st,  211  ff.  w.  of  to  Crane 4 

Crystal  St.,  Trombly  to  Milwaukee 4 

Custer  ave.,  e.  from  Woodward  298  ft 4 

298  ft  e.  of  Woodward  to  John  R 6 

"             John  R.  to  807  ft  e.  of  same 4 

807  ft.  e.  of  John  R  to  Brush 6 

'*             Brush  to  Hastings 4 

"             Rivard  to  126  ft.  e.  of  same 4 

126  f  t  e.  of  Rivard  to  RusseU 6 

Cutler  St.,  e.  from  McClellan  480  ft *4 

D  St.,  800  ft.  w.  of  to  Vinewood 4 

Dalzelle  st..  Twenty-fourth  to  Twenty-third 4 


ti 
•  ( 


t« 


"             Thirteenth  to  Twelfth 8            " 

"             crossing  Twelfth 4             " 

Dane  st,  crossing  Collins  e.  side 6            ** 

"        e.  line  of  Collins  to  838  ft  e.  of  Moran 4            " 

•*        crossing  Mt  Elliott  from  w.  to  e.  line 6            •♦ 

Davenport  st,  Cass  to  Woodward 4            " 

Davis  pi.,  Theodore  to  alley  s.  of  same 4            " 

Delaware  ave.,  300  ft.  w.  of  w.  line  of  Second  ave.,  to  44  ft.  w.  of  e.  of 

Woodward 6 

Doming  St.,  e.  from  Scotten  868  ft 4 

Dennis'st.,  Clippert  to  Livemois 4 

Dequindre  St.,  Woodbridge  to  Jefferson 6 


i« 
«« 
tt 
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"                e.  side  Waterloo  to  Gratiot 4  " 

*'                s.  from  Adelaide  206  ft 4 

"                 Alfred  to  Pierce 4  " 

"                Canfleld  to  Willis 4  •♦ 

alley  e.  of ,  s.  from  266  ft 4  " 

Detloff  court,  crossing  Hancock,  n.  side 4  *' 

"                Hancock  to  270  ft.  n.  of  n.  of  same 8  " 

Devereaux  st..  Thirty-first  to  Thirtieth 6  " 

Dillon  ave.,  n.  from  Holden  687  ft 6 

Division  St.,  crossing  Brush,  e.  side 6  * 

*•             e.  line  of  Brush  to  St  Aubin 4 

Dix  ave.,  Artillery|to  Twenty-fourth 10 


i( 

"        (n  side),  crossing  W.  Boulevard  130  ft 6  " 

(( 

(i 
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Dubois  St.,  Hunt  to  n.  line  of  Leiand 
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n.  line  of  Leiand  to  s.  line  of  Canfleld 

Oanfleld,  croesincs.  side  40  ft. 

40  ft.  n.  of  8.  of  Canfleld  to  25  ft.  n.^of  s.  of  Famsworth ]§ 

Farnsworth  crossing  n.  side  from  16-in.main  to  n.  line  48  ft., 

n.  line  of  Famsworth  to  188  ft  n.  of  Frederick 

188  ft  n.  of  Frederick  to  Ferry , 

Ferry  to  Hendrie 

Hendrie  to  100  f  t  s.  of  Medbury 

100  ft.  s.  of  Medbury  to  20  ft.  s.  of  Harper 

90  ft  s.  of  Harper  to  29  ft  n.  of  s.  of  Trombly 

crossing  N.  Boulevard 

Duffleld  St.,  Oass  to  Woodward 

Dumontier  st.,  e.  from  Crane  297  ft 

••  297  ft  e.  of  to  886  ft  e.  of  Crane 

Dunn  St.,  Wesson  to  Campbell 

Durandst,  29  ft.  w.  of  e.  of  Van  Dyke  to  872  ft  w.  of  w.  of  same. 

E  st,  Hubbard  to  Vlnewood , 

"  crossing  W.  Boulevard  from  6  ft.  e.  of  w.  to  2  ft.  w.  of  e 

"  e.  line  of  W.  Boulevard  to  Twenty-sixth 

"  Twenty-sixth  to  Twenty-fifth 

Edi8(m  ave.,  16-inch  main  in  Woodward  to  w.  line  of  same 

Edmund  pi..  Woodward  to  Brush M 

Eighth  St.,  River  St.  to  Michigan. 8 

Michigan  to  Cherry 

Grand  River  to  Calumet 

crossing  s.  side  of  Calumet  40  ft 

Calumet  to  Lysander , 

Eighteenth  St.,  Fort  to  s.  line  of  Myrtle 

s.  to  n.  line  of  Myrtle 

Myrtle  to  60  ft  n.  of  Linden 

60  ft.  n.  of,  to  870  ft.  n.  of  Linden 

870  ft  n.  of,  to  468  ft.  n.  of  Linden 

468  ft.  n.  of  Linden  to  n.  line  of  Buchanan 

n.  line  of  Buchanan  to  s.  line  of  Hancock 

crossing  s  side  of  Hancock 

Grand  River  to  N.  Boulevard  (s.  line) 

crossing  N.  Boulevard 

n.  from  N.  Boulevard  228  ft 

alley  w.  of ,  Brevoort  to  Webster  pi 

alley  w.  of,  St  Clair  to  Wing  pi 

alley  w.  of,  Chipman  to  Johnson 

Eighteenth-and-a-half  st.,  s.  from  River  604  ft 

"  River  to  Fort  st 

Eleventh  st.,  Leverette  to  Michigan 

Eliot  St.,  Woodward  to  29  ft.  w.  of  e.  of  John  R 

•'       John  R.  to  Riopelle , 

Ellery  St.,  Waterloo  to  Charlevoix 

Amdt  to  Berlin 

Heidelberg  to  Schneider  pi 

8.  line  of  Mack  to  Pulford 6 

Zender  to  Gratiot 6 

*•  crossing  Hendrie  Boulevard 6 

Ellery  pi..  Forest  to  Hancock 8 

Elizabeth  st.,  Grand  River  to  Cass 8 

22  ft.  e.  of  w.  of  Park  to  20  ft.  e.  of  w.  of  Brush 8 

Brush  to  Beaubien 4 
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Elizabeth  st. ,  (both  sides),  alley  e.  of  Woodward  to  177  ft.  w.  of  w.  of  Brush    4  iron . 

'*               Beaubien  to  St.  Antoine 12  " 

"  St.  Antoine  to  Hastings 4 

**              alley  8.  of,  100  ft  w.  of  Cass  to  Woodward..  4  ** 

**  alley  s.  of,  alley  e.  of  Woodward  to  Witherell 8 


"  alley  s.  of ,  John  R.  to  Randolph 4 

Elm  St.,  alley  e.  of  Wabash  to  Harrison 4 


alley  e.  of  ThimbuU  to  Seventh 4 

Elmwood  ave.,  Jefferson  to  Monroe 4 


Monroe  to  Maple 6 

Waterloo  to  Hunt 4 


Hunt  to  Gratiot 0 

Emmons  St.,  McCleUan  to  Pennsylvania 4 

Endioott  ave.,  crossing  e.  side  of  Woodward 4 

"  crossing  w.  side  of  John  R 6 

Englewood  ave ,  crossing  Woodward  e.  side 6 

**  e.  line  of  Woodward  to  w.  line  of  Oakland 4 

*'  e.  from  w.  line  of  Oakland  90  ft 6 

Erie  pi.,  crossing  w.  side  of  Moran  23  ft 6 

Erskine  St.,  Woodward  to  Russell 4 

•*  Russell  to  159  ft.  w.  of  Riopelle 6 


w.  line  of  Chene  to  Qrandy 8 

Euclid  ave.,  520  ft.  w.  of  to  Woodward 6 

Exposition  Grounds,  s.  from  River  st.  948  f t 4 

F  St.,  140  ft.  w.  of  to  Vinewood 4 


"  crossing  roadway  of  Vinewood  27  ft 6 

Fairbanks  St.,  e.  from  Sootten  864  ft 4 

Farmer  St.,  Bates  to  Gratiot 6 

**            15  ft.  s.  of  to  88  ft.  n.  of  80-in.  main  in  Gratiot 8 

Famsworth  st..  Woodward  to  Rivard 6 


Collins  to  Moran 8&4 

crossing  e.  side  of  Moran  29  ft 6 


Farrand  St.,  e.  from  McClellan  513  ft 6 

Ferdinand  st.,  n.  from  River  975  ft 4 

•*  975  ft.  n.  of  River  to  498  ft.  s.  of  s.  line  of  Fort 6 


"  498  ft.  8.  of  s.  of  to  Fort 4 

**  Porter  to  140  ft.  n.  of  Christiancy 6 

360  ft.  8.  of  to  809  ft.  n.  of  Dix 6 

Ferry  ave.  Woodward  to  Russell .* 4 


Russell  to  St.  Aubin 8 

St.  Aubin  to  Mitchell 4 

60  ft.  w.  of  w.  of  Collins  to  w.  line  of  same tf 

w.  line  of  Collins  to  82  ft.  e.  of  e.  of  same 8 


it 


(i 


•*      Harrison  to  National 6 

"      Nationa)  to  alley  w.  of  Trumbull 4  '* 


44 


**  WrkniviA  fr\  Mania  A  >< 
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"  159  ft.  w.  of  to  Riopelle 4 

**  Dequindre  to  w.  line  of  Cbene 4  '* 

**  vr    liriA  i\f  nViAtiA   \j\  rtrftti/lv  fi  44 

•  i 

44 


44 


44 
44 
il 
44 


♦*  Rivard  to  Dubois 16  •' 

**  crossing  e.  side  of  Dubois 6  •• 

**  e.  line  of  Dubois  to  Grandy 4  " 

•*  Mitchell  to  McDougall 4 

**  crossing  Collins 6  *' 


it 
it 


'*  crossing  Mt.  Elliott  from  w.'line  to  14  ft.  w.  of  e.  51  ft. . .  6  " 

**  162  ft.  w.  of  to  Concord 6 

"  Canton  to  Helen 4 

**  crossing  Frontenac  Boulevard 6  " 

**  alley  s.  of,  or  first  st.  s.  of,  crossing  w.  «ide  of  Moran.. . .  6 
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LOCATION.  DIAM. 

Ferry  ave.,  247  ft.  w.  of  to  Moran 

crossiiig  e.  side  of  Moran 

croflsiiig  Mt.  Elliott,  from  main  to  main,  S9  ft 

24  ft.  e.  of  w.  of  to  222  ft.  e.  of  e.  of  Helen 

crossing  Frontenac  Boulevard 

Townsend  to  Baldwin 

**  alley  s.  of,  168  ft.  w.  of  to  Secor  pi 

Field  are.,  Jefferson  to  740  ft.  n.  of  Waterloo 

4  ft.  s.  of  Mack  to  177  ft.  n.of  Medbury , 

Fifth  St.,  Congress  to  alley  n.  of 

'*         alley  s.  of  to  alley  n.  of  Lafayette 

"         Abbott  to  Cherry 

Cherry  to  Noble , 

both  sides  of  Crawford  Park 

Holden  to  144  ft.  s.  of  Piquette 

144  ft.  s.  of  to  Piquette 

Fifteenth  st,,  Fort  to  n.  line  of  Grand  River 

Bagg  to  Buchanan 

n.  from  Warren  848  ft 

Kirby  to  Harper 

crossing  N.  Boulevard 

Finley  St.,  488  ft.  w.  of  to  Jos.  Campau 

First  St.,  Front  to  Woodbridge 

Woodbridge  to  alley  n.  of  Jefferson 

Jefferson  to  s.  line  of  Congress 

crossing  Congress 

"        n.  line  of  Congress  to  Fort 

•*         Fort  to  Grand  River 

"        alley  w.  of,  alley  s.  of  to  Spencer 

"        alley  w.  of,  alley  s.  of  to  Prentiss 

Fischer  ave.,  Jefferson  to  90  ft.  n.  of  Beaman 6 

'*  crossing  Mack  from  42-in.  to  8-in.  main 8 

"  n.  from  Mack  1,488  ft 6 

Florence  st.,  Harper  to  Piquette 4 

Florene  St.,  Shipherd  to  Van  Dyke 6 

Flower  st.,  crossing  Forest,  s.  to  n.  line 4 

n.  from  Forest  260  ft 8 

260  ft.  n.  of  Forest  to  Hancock C 

Forest  ave..  Fourteenth  to  alley  w.  of  Wabash C 

2  ft.  w.  of  w.  of  Wabash  to  190  ft.  w.  of  Twelfth 6 

190  ft.  w.  of  Twelfth  to  Avery 4 

Avery  to  Commonwealth 6 

Commonwealth  to  Trumbull 8 

crossing  Trumbull  4 

Lincoln  to  Seventh C 

Seventh  to  Fourth 4 

Third  to  Cass,  both  sides 4 

Cass  to  373  ft.  w.  of  Rivard 4 

873  ft.  w.  of  to  Rivard 6 

Russell  to  w.  line  of  Dubois 4 

crossing  Dubois  from  e.  to  w 6 

e.  line  of  Dubois  to  190  ft.  w.  of  Grandy 4 

190  ft.  w.  of  Grandy  to  e.  line  of  same 0 

McDougall  to  e.  line  of  Collins 6 

e.  line  of  Collins  to  Moran 4 

"  Moran  to  157  ft.  w.  of  Beaufait 6 

"  157  ft.  w.  of  to  Beaufait 4 
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LOCATION.  ^^        KIND. 

Forest  aye.,  e.  froib  Baldwin  164  ft 4  iron. 

*'  alle3r8.of,  St.  Ant<^e  to  874  ft.  w.  of  Hastings 6  " 

"  alley  8.  of,  874  ft.  w.  of  to  Hastings. 4 

Forsyth  ave.,  Baltimore  to  all^  s.  of  fame 6 

Fort  St.,  w.  line  of  Artillery  to  Twenty-fourth 8 

.    "       Twenty-fourth  to  Hoffman .♦ 6  " 

**       Hoffman  to  Fourteenth 8 

'*       Fourteenth  to  Tenth 6 

•*       Tenth  to  Seventh 12 


"       Seventh  to  Woodward 16 

••       Qriswold  to  Woodward 4 

"       St.  Antoine  to  Meldrum 4 

168  ft.  w.  of  to  Helen    4 

alley  s.  of,  Eighth  to  Seventh r 4 

**       alley  8.  of ,  Seventh  to  Fifth 8 

"       alley  8.  of,  10  ft.  w.  of  Third  to  Cass 4 

•'       alley  8.  of ,  Cass  to  Shelby 6 

*'       alley  8.  of,  Shelby  to  alley  w.  of  Woodward 4 

Foundry  St.,  Baker  to  Michigan 6 

Fourth  St.,  Woodbridge  to  Lamed 4 

"           Lamed  to  Congress 8 

"           Fort  to  Grand  River 6 


*'  alley  w.  of ,  Labrosse  to  alley  8.  of  Michigan  4 

Fourth  ave..  Grand  River  to  Bagg 4 


Bagg  to  Calumet 6 

Calumet  to  8.  line  of  Kirby 4 


(( 


(i 


(( 


8.  to  n.  line  of  Kirby 6 

n.  line  of  Kirby  to  21  ft.  s.  of  n.  of  Bratshaw 4 

21  ft.  8.  of  n.  of  Bratshaw  to  13  ft.  s.  of  n.  of  Holden 10  " 


44 


44 


**              alley  w.  of,  Brainard  to  alley  n.  of 4 

*•              alley  w.  of,  Belden  to  alley  8.  of 4            " 

*•              alley  w.  of ,  Lysander  to  Preotiss 8            *' 

Fourteenth  ave..  Fort  to  Lafayette 8            " 

Lafayette  to  Bagg 10            " 

"                     Bagg  to  Grand  River 8             " 

**                    Grand  River  to  8.  line  of  N.  Boulevard 6            " 

*•                    s.  to  n.  line  of  N.  Boulevard 8            " 

(w.  side),  n.  from  Porter  402  ft 4            ** 

Fox  St..  Frank  to  Alexandrine 8  &  4  '* 

Frank  St.,  Seventh  to  28  ft.  e.  of  w.  of  Sixth  st 6             *' 

SixthtoFourth 4             " 

Franklin  st.,  Randolph  to  Beaubien 4            '* 

"              Beaubien  to  Orleans ' 6            " 

**              Orleans  to  25  ft.  e.  of  Dequindre 4 

"              25  ft.  e.  of  Dequindre  to  McDougall 6 

Walker  to  Adair 4 

826  ft.  w.  of  toLeibst. 4 

"              alley  s.  of ,  McDougall  to  Walker 4            " 

Frederick  St.,  Woodward  to  124  ft.  e.  of  Riopelle 4            " 

"                  124  ft.  e.  of  Riopelle  to  139  ft.  e.  of  same 6            *' 

••                   262  f t.  w.  of  St.  Aubm  to  Jos.  Campau 4             *• 

"                   Collins  to  126  ft.  e.  of  Moran 6 

"                  Helen  to  69  ft.  w.  of  w.  of  Frontenac  Boulevard 4 

'*                   connecting  two  mains  in  Mt.  Elliott  ave 6 

Fremont  pL,  Collins  to  448  ft.  w.  of  Moran 6 

*•             448  ft.  w.  of  to  Moran 4 

Front  «t..  Third  to  107  ft.  e.  of  same 6 


4t 
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Front  St.,  Second  to  170  ft.  e.  of  First. 4 

Frontenac  BouloTard,  (w.  side),  s.  from  42-in.  main  in  Jefferson  to  B.  I. 

Park 10  " 

**  (w.  side),  crossing  Jefferson  ave.  from  main  to 

n.Une «  *• 

**                             (w.  sideX  main  in  Mack  to  n.  line 4  ** 

**                              (w.  side),  8.  to  n.  line  of  Qratiot •  ** 

"                              (w.  side),  crossing  Famsworth,  Ferry  &  Hendrie,  8  ** 

(e.  side),  4U  ft.  s.  of  to  820  ft.  s.  of  Jefferson 8  ** 

'*  (e.  side),  920  ft.  s.  of  Jefferson  to  80  ft.  s.  of  n.  of 

St.  Paul 8  •• 

**                              (e.  side),  s.  of  Mack,  crossing  Boulevard  76  ft 8  ** 

"                              (e.  side).  Mack,  22  ft.  8.  of  n.  to  8.  line 8  ** 

**                               (e.  side),  4-in.  main  to  18  ft.  n.  of  n.  line ^4  ** 

"                              (e.  side),  89  ft.  s.  of  a.  of  GraUot  to  Gratiot 4  ** 

(e.  side),  n.  from  Qratiot  68  ft 8  «• 

**  (e.   side),   crossing  Famsworth  and   Hendrie 

Boulevard 8  •• 

'*  crossing  Frontenac  Boulevard  424  ft.  s.  of  and  290 

fts,  of 8 

^  Frontenac  ave.,  s.  from  Medbury  98  ft 8 

Galster  st,  Canfleld  to  Forest '  8 

Garfield  ave..  Woodward  to  867  ft.  e.  of  e.  of  John  R 4 

"               867  ft.  e.  of  e.  of  John  R.  to  10  ft.  w.  of  Brush 8  •• 

"               10  ft.  w.  of  Brush  to  e.  line  of  Brush 4  '• 

**               e.  line  of  Brush  to  222  ft.  w.  of  Beaubien 8  ** 

"               222  ft  w.  of  Beaubien  to  e.  line  of  St.  Antoine 4  ** 

"               e.  line  of  St.  Antoine  to  846  ft.  w.  of  Hastings 8  *• 

846  ft.  w.  of  to  Hastings  8  «* 

"               Hastings  to  w.  line  of  Dubois 4  ** 

**               crossing  Dubois  w.  to  e.  line 8  ** 

**               e.  line  of  Dubois  to  Chene,  w.  line 4  ** 

•*               w.  line  of  Chene  to  e.  line  of  Grandy 8  *• 

e.  from  McDougall  218  f t 4  •♦ 

"               crossing  Collins 8  «♦ 

188  ft.  w.  of  Galster  to  213  ft.  w.  of  Moran 8  •• 

218  ft.  w.  of  to  Moran 4  •♦ 

crossing  Moran,  e.  side 8  •* 

crossing  Mt.  Elliott  68  ft 8  •• 

182  f t.  w.  of  to  Beaufait 4  •* 

"               alley  s.  of ,  Second  to  150  ft.  e.  of  same, 8  •• 

"               alley  s.  of,  St.  Antoine  to  874  ft.  w.  of  Hastings 6  " 

"               alley  s.  of,  374  ft.  w.  of  to  Hastings 4             •« 

"               alley  s.  of ,  Hastings  to  835  ft.  e.  of  same 8             ** 

Oilman  St.,  Grand  River  to  Cass 16             " 

Gladstone  ave.,  803  ft.  w.  of  to  16-inch  main  in  Woodward 8              ** 

Glynn  ct.,  800  ft.  w.  of  to  the  w.  line  of  Woodward 4              •• 

"          w.  line  of  Woodward  to  16-inch  main 6              •• 

Goethe  st.,  Orane  to  Holcomb 4              «* 

"           e.  f rom  McClellan  228  f t. 4              «•' 

Gtoldner  ave.,  Michigan  to  G.  T.  R.  R 6             " 

Grand  River  ave..  Woodward  to  Cass 8             •• 

"                      Cass  to  Third 6              •« 

Third  to  400  ft.  w.  of  Humboldt 8              •« 

"                       400  ft.  w.  of  Humboldt  to  Vinewood 8              •♦ 

•'                       Vinewood  to  N.  Boulevard 10              •• 

"                       N.  Boulevard  to  city  limits 8              •» 

"                      Calumet  to  Buchanan  80              «« 
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Grand  River  ave.,  connecting  80-in.  with  8-in.  in  Buchanan,  22  ft 8  iron. 

*'  (s.  side),  Second  to  56  ft.  e.  of  Cherry 4 

"  (n.  side),  e.  from  Eighth  110  ft 8 

**  alley  e.  of,  10  ft.  n.  of  Bagley  to  alley  n.  of  Bagley 4 

"  alley  e.  of,  Fourth  to  Union 4 

**  alley  e.  of ,  w.  from  Lincoln  47  ft 4 

"  alley  e.  of,  Trumbull  to  alley  w.  of  same 6 

*'  alley  e.  of ,  Wabash  to  alley  w.  of  same 6 

Grandy  ave.,  Gratiot  to  Pierce 8 

'*  Pierce  to  Harper 6 

"  n.  from  Harper  8SS  ft 4 

"  aaa  ft.  n.  of  Harper  to  Chene 6 

Granger  st,  e.  from  Baldwin  269  ft 6 

"  259  ft.  e.  of  Baldwin  to  Van  Dyke 4 

Grant  ct.,  n.  from  Warren  818  ft  4 

Grant  St.,  Thirteenth  to  Twelfth,  w.  line 8 


"         crossing  w.  side  of  Twelfth 4 

Granville  pi.,  Wabash  to  e.  line  of  same 4 


"  e.  line  of  Wabash  to  Thirteenth 8 

Gratiot  ave..  Woodward  to  Raynor 30 


*•  w.  line  of  Rlvard  (s)  to  St.  Aubin 12 

"  Woodward  to  Brush 10 


alley  s.  of,  Farmer  to  alley  e.  of  Farrar 6 


Grandy  to  Jos.  Campau 6 

Hamilton  ave.,  Mack  to  692  ft.  n.  of  Canfleld 6 

Hamilton  Boulevard,  crossing  N.  Boulevard 10 

"  n.  line  of  N.  Boulevard  to  26  ft.  s.  of  s.  Hoe  of  Blaine    4 


•  <  Oa.  **■      a      ^*  a      ^f  DlainA   «■<%   'Dan^i.^^f  1A  (< 


26  ft.  s.  of  s.  of  Blaine  to  Bancroft 10 

Hamlin  ave.,  Woodward  to  Oakland 4 

Hammond  ave.,  Toledo  to  s.  line  of  L.  S.  &  M.  S.  R.  R 6 
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"  Raynor  to  w.  line  of  Rivard  (s) 10  " 


•i 

"  Brush  to  64  ft.  w.  of  Sheridan 6  '♦ 

•*  64  ft.  w.  of  Sheridan  to  266  ft.  w.  of  Harper 8 

"  266  ft.  w.  of  Harper  to  Cadillac 6 

**  alley  s.  of,  alley  e.  of  Woodward  to  Farmer 4 


(( 


Greenwood  ave.,  Bagg  to  Calumet 6 

**  crossing  Calumet    8  *^ 

"  n.  line  of  Calumet  to  N.  Boulevard 6  " 

Griffin  St.,  see  North  Boulevard. 

Griswold  st.,  Detroit  River  to  Atwater 8  *' 

•*  Atwater  to  State 6 

"  26  ft.  n.  of  n.  of  Grand  River  to  16  ft.  s.  of  s.  of  Clifford 8 


(( 


t 


16  ft  s.  of  8.  line  of  Clifford  to  12-in.  main  in  Clifford 10 

Grmnmond  ave.,  Hamilton  Boulevard  to  16-in.  main  in  Woodward 6 

Guilloz  St.,  Clay  to  Sidney , 6 

Guoin  St.,  Russell  to  Orleans 4 

*•          Orleans  to  McDougall 10 

"          McDougall  to  Walker. 6 

Haigh  ave.,  16-in.  main  to  e.  line  of  Woodward 6            '' 

"             e.  line  of  Woodward  to  158  ft.  e.  of  same 4            '* 

"             Russell  to  865  ft.  e.  of  Greeley 6 

Hale  St.,  Riopelle  to  St.  Aubin   6 

"        e.  from  St.  Aubin  275  ft 4 

275  ft.  e.  of  St.  Aubin  to  Dubois 8 

"        Dubois  to  Chene 4 

Chene  to  Grandy 3 


•  ( 

tt 


"  356  ft.  8.  Of  Leavitt  to  175  ft.  n.  Of  Ranspach 6 
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Hammond  ave.,  Poplar  to  Horatio 0 

Hancock  are.,  Scotten  to  La  Sail* 4  ** 

"  crossing  Hubbard  Boulevard  165  ft 0  ** 

"  w.  line  of  Vinewood  to  Twenty-sixth 4  ** 

"  Twenty-fifth  to  e.  line  of  Twenty-fourth 4  *• 

"  Twenty-third  to  156  ft.  e.  of  e.  line  of  same 4  ** 

155  ft.  e.  of  e.  of  Twenty-third  to  JO  ft.  w.  of  e.  of  WUliams  6  •* 

**  Eighteenth  to  Seventeenth 4 

*•  crossing  Fourteenth 4 

Fourteenth  to  w.  line  of  Wabash 8  •• 

"  w.  line  of  Wabash  to  180  ft.  w.  of  Thirteenth 0  •• 

180  ft.  w.  of  Thirteenth  to  Avery 4  •* 

**  Avery  to  Commonwealth. 6  •• 

*•  Commonwealth  to  Fourth 4  *• 

•'  s.  side,  e.  from  Third  10  ft  4 

*•  crossing  Third 8 


«• 


«« 

M 


**  n    uMt^    A    fiv>m  T1ilr/1  APA  ft  A  *•      \ 


n.  side,  e.  from  Third  461  ft 4 

*♦  n.  side,  461  ft.  e.  of  Third  to  Second 8 

*'  w.  line  of  Cass  to  112  ft.  e.  of  Riopelle 4 

488  ft.  w.  of  to  St.  Aubin 6 

"  St.  Aubin  to  w.  line  of  Dubois 4 


M 
«• 


crossing  Dubois. 8 

"                281  f  t.  w.  of  Chene  to  Grandy 4 

*'                31  ft.  e.  of  w.  of  Jos.  Campau  to  28  w.  of  e.  of  Mitchell  ...  8 

Mitchell  to  McDougall 4 

e.  from  McDougall  281  ft 6  " 

*•                crossing  Collins. 6  ♦• 

e.  line  of  Collins  to  Detloff  ct 4  •• 

Detloflf  ct.  to  alley  w.  of  Ellery  pi 8  •• 

alley  w.  of  Ellery  to  alley  w.  of  Mt.  Elliott 4  *• 

"                 crossing  Mt.  Elliott  from  w.  to  e.  line 8  ♦* 

••                Canton  to  Helen 8  *♦ 

••                alley  s.  of,  Greenwood  to  Leroy  pi 4  •• 

'•                alley  s.  of,  alley  e.  of  Riopelle  to  w.  line  of  Orleans 8  •• 

•'                alley  8.  of,  crossing  w.  side  of  Orleans 4  •* 

Hanover  ave.,  crossing  Russell  e.  side 4  ** 

Harmon  ave.,  16-in.  main  to  e.  line  of  Woodward 8  ** 

*•                e.  line  of  Woodward  to  Oakland 4  •• 

Harper  ave.,  Fifteenth  to  184  ft.  w.  of  Fourteenth 8  •• 

184  ft.  w.  of  to  Fourteenth 4  " 

*•              crossing  Fourteenth 8  •• 

176  ft.  w.  of  to  Twelfth 4  " 

**               Woodward  to  Russell 4  ** 

'    "               Widman  pi.  to  184  ft.  e.  of  Dubois 4  •• 

"               184  ft.  e.  of  Dubois  to  w.  line  of  Chene 6  •• 

w.  line  of  Chene  to  28  ft.  w.  of  e.  of  Mitchell 4  *• 

♦'               28  ft.  w.  of  e.  of  Mitchell  to  w.  line  of  McDougall  Boulevard  8  •* 

'*               crossing  McDougall  Boulevard 8 

"               crossing  Collins 8 

"               e.  line  of  Collins  to  e.  line  of  Mt.  Elliott 8  »«    . 

"               Baldwin  to  433  ft.  e.  of  Van  Dyke 8  ♦• 

"               Rohns  to  Holcomb 6  •« 

**               Gratiot  to  Cadillac 8  •• 

"               alley  8.  of,  John  R.  to  350  ft.  e.  of  same 4  '* 

"               alley  s.  of,  crossing  Brush 4 

Harrison  ave.,  crossing  Michigan 12 

*'                  Michigan  to  Grand  River 4 


«« 

4» 


«• 
M 
«• 


«t 


BOARD   OF   WATER   COMMISSIONERS.  127 


LOCATION.  ^^^^"^        KIND. 

Harrison  aye.,  alley  w.  of,  Linden  b.  to  Linden  n 4  iron. 

Harvey  ave.,  Junction  to  500  ft.  w.  of  Campbell 4 

Hastinfl^s  St.,  8.  line  to  16-in.  main  in  Jefferson 16 

**  Jefferson  to  Champlain 2i 

"  118  ft.  8.  of  Consrress  to  Fort. . 3 

"  Champlain  to  Monroe 3 

*'  Confifress  to  Clinton 6 

*'  Clinton  to  8.  line  of  Mullett 4 

**  crossing  8.  side  of  Mullett 8 

Mullett  to  Catherine 12 

"  Catherine  to  Watson 6 

"  Watson  to  Canfleld 10 

*'  Canfleld  to  Theodore 8 

*'  s.  line  of  Famsworth  to  alley  s.  of  Palmer. 6 

*•  8.  line  of  Medbury  to  Harper 8 

*'  Harper  to  Piquette 6 

Piquette  to  8.  line  of  Trombly 4 

8.  line  of  Trombly  to  s.  line  of  N.  Boulevard 6 

crossing  N.  Boulevard 8 

"  n.  line  of  N.  Boulevard  to  Custer. 4 

*•  Custer  to  Marston *. 6 

*'  flrst  alley  e.  of,  alley  s.  of  to  12  ft.  s.  of  s.  line  of  Canfleld. . .  3 

"  flrst  alley  e.  of,  12  ft.  s.  of  s.  to  21  ft.  n.  of  s.  line  of  Canfleld    4 

"  flrst  alley  e.  of,  flrst  alley  s.  of  Garfield  to  Cracow  pi  6 

^'  second  alley  e.  of,  second  alley  s.  of  Garfield  to  first  alley 

s.  of  same 6 

Hazel  St.,  Thirteenth  to  96  ft.  e.  of  same 4 

96  ft.  e.  of  Thirteenth  to  166  ft.  w.  of  Twelfth 3 

"         1S6  ft.  w.  of  Twelfth  to  Harrison 4 

Hazelwood  ave.,  e.  from  10-in.  main  in  Hamilton  Boulevard  28  ft 6 

*'  13  ft.  w.  of  e.  of  Hamilton  Boul.  to  w.  line  of  Woodward  4 

"  w.  line  of  Woodward  to  16-in.  main 6 

Heck  pi.,  crossing  n.  side  of  Forest 4 

•'         Forest  to  Hancock 3 

Hecla  ave.,  Merrick  to  348  ft.  n.  of  Kirby 4 

**  687  ft.  8.  of  8.  of  Piquette  to  Milwaukee 6 

Heidelberg  St.,  Jos.  iCampau  to  alley  e.  of  same 6 

*'  alley  e.  of  McDougall  to  w.  line  of  Elmwood 3 

"  crossing  Elmwood,  w.  side,  89  ft 4 

Elmwood  to  Mt.  Elliott 6 

Helen  ave.,  Jefferson  to  91  ft.  s.  of  s.  of  Macomb 6 

"  crossing  Mack 6 

•'  Gratiot  to  192  ft.  n.  of  Medbury 6 

Hendricks  st.,  St.  Aubin  to  Dubois 3 

"  Dubois  to  alley  w.  of  McDougall 4 

•'  alley  e.  of  McDougall  to  Elmwood 4 

*•  Elmwood  to  522  ft.  w.  of  Mt.  Elliott 6 

522  ft.  w.  of  to  Mt.  Elliott 4 

Hendrie  ave.,  Woodward  to  550  ft.  e.  of  John  R 4 

**  550  ft.  e.  of  John  R.  to  w.  line  of  Brush 6 

••  crossing  Brush  and  St.  Aubin 4 

"  Dubois  to  224  f t.  e.  of  same....   6 

*•  224  ft.  e.  of  Dubois  to  e.  line  of  Chene 4 

"  e.  from  e.  line  of  Chene  148  ft 6 

"  148  ft.  e.  of  e.  of  Chene  to  e.  line  of  Grandy 4 

•'  e.  line  of  Grandy  to  e.  line  of  McDougall 6 

Hendrie  Boulevard,  (both  sides),  crossing  Collins,  Ellery,  Moran 6 
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Hendrie  Boulevard,  (both  sides),  crossing  Mt.  Elliott.  Meldrum,  Beaufait  0         inm. 

"  (both  sidesX  crossiog  Bellevue,  Concord,  Canton....  9  ** 

"  (both  sides),  crossing  Helen 0  " 

**  (north  side),  crossing  Frontenac 8  ** 

Hendrie  ave.,  Baldwin  to  8tt4  ft.  e.  of  same 6  ** 

"  164  ft.  e.  of  Baldwin  to  Van  Dyke 4  *• 

Henrietta  ave.,  crossing  Campbell 6  ** 

Henry  St.,  alley  e.  of,  to  Third 4  •• 

'♦  ThirdtoCass 6 

"  Clifford  to  Woodward 4 

Herbert  8t,  184  ft.  w.  of  Lovett  to  Scotten 4 

Hibbard  ave.,  Jefferson  to  30*2  ft.  n.  of  Brinket 6 

High  St ,  National  to  alley  w.  of  Trumbull 8 

"        alley  w.  of  Trumbull  to  Fourth 4  ** 

"        Fourth  to  w.  line  of  Third 8  " 

"        w.  line  of,  to  Third 4  " 

Third  to  Grand  River 6 

Grand  River  to  26  ft.  e.  of  e.  of  Woodward 4  " 

'*        27  feet  e.  of  w.  of  Woodward  to  S  ft.  w.  of  e.  of  .John  R 8  ** 

"        e.  line  of  John  R  to  w.  line  of  Beaubien 4  ** 

"        crossing  Beaubien,  w.  to  e.  line 6 

**        e.  line  of  Beaubien  to  228  feet  ft.  e.  of  e 8 

228  ft.  e.  of  Beaubien  to  Russell 4  " 

"        Russell  to  Riopelle  8  " 

Hoffman  St.,  River  St.  to  Fort 8 

Holbome  ave.,  crossing  Mt.  Elliott,  w.  side 0 

♦'  e.  from  Mt.  Elliott  170  ft 4  " 

Holbrook  ave.,  Woodward  to  360  ft.  e.  of  e.  line  of  same 0 

Holcomb  ave.,  Jefferson  to  Louis 0 


44 
4( 


4t 
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"  GoethetoMack 0  " 

"  274  ft.  s.  of  s.  of  Gratiot  to  Harper 0 

Holden  ave..  Third  to  Cass 10 

'*  Cass  to  Woodward 6 

Holden  road.  Third  to  Fourth 4 


44 
4« 
»« 

"               Fourth  to  N.  Boulevard,  s.  line 8  " 

"               8.  line  of,  to  24-inch  main  in  N.  Boulevard 10  ** 

"               Lincoln  to  Greenwood 4  •* 

Homer  st.,  w.  from  Crane  215  ft 4 

Hooker  ave.,  e.  from  Grand  River  63  ft 4 

'♦               Sullivan  to  696  ft.  w.  of  Eighteenth 0 

'*               596  ft.  w.  of,  to  Eighteenth 4  *• 

Horatio  st.,  Livemois  to  Welch 4 

"              Welch  to  Howell 6 

"              Thirty-third  to  Thirty-second 6  •• 

•*             Scotten  to  La  Salle 6  " 

Horton  ave..  Woodward  to  Oakland 4  •* 

Houghton  ave.,  Holcomb  to  McClellan 4  •* 

Howard  st.,  Campbell  to  343  ft.  w.  of  Junction 0  *• 

"              343  ft.  w.  of ,  to  Junction 4 

**             Scotten  to  alley  e.  of 4 

••              Twenty-fifth  to  Twenty-fourth 4  *• 

•♦              Twenty-fourth  to  w.  side  M.  C.  R.  R.  bridfre 0  " 

"              Twelfth  to  Tenth 6  •• 

"              alley  s.  of,  Fourteenth  to  alley  e.  of  same,  190  ft 3  •• 

"     333  ft.  w.  of ,  to  Tenth 4  •• 

Tenth  to  First \  6  •* 

First  to  Shelby : 4 


44 

44 


44 
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Huron  St.,  s.  from  Locust  295  ft 3 

Locust  to  Bagg 6 

Hussar  St.,  Dragoon  to  Military 0 

Illinois  St.,  Brush  to  Russell 6 


193  ft.  w.  of  to  Moran 4 

Indiana  St.,  Beaubien  to  Russell .* 8 

Ingersoll  St.,  e.  from  Wesson  226  ft 4 

Iron  St.,  Wight  to  Jefferson 6 

Irving  St.,  Seventh  to  Greenwood 4 

Ivy  Place,  Twenty-third  to  Qrand  River 6 
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Howell  St.,  alley  s.  of,  to  n.  line  of  Buchanan 6  iron. 

"           n.  from  Horatio  680  ft 6 

Hubbard  ave.,  Fort  to  886  ft.  n.  of  Brandon 6  *' 

**                 E  St.  to  Michigan 4  " 

"                 Michigan  to  Myrtle 6 

Hubbard  Boulevard,  Myrtle  to  Visgar 6 

**                          (east  side).  Buchanan  to  Hancock 6  *' 

"                                   "          crossing  Warren 4  '* 

*•                                   *'          n.  line  of  Warren  to  n.  line  of  McGraw..  6  *' 

"         Scovel  pi.  to  161  ft.  8.  of  N.  Boulevard..  6 

"          161  ft.  8.  of,  to  N.  Boulevard 4 

"                          (west  side),  crossing  Buchanan 6  " 

*'                                   **          8.  line  of  Hancock  to  n.  line  of  McQraw  6  *' 

♦'                                  "         8.  from  N.  Boulevard  117  ft 6 

"                           (both  sides),  crossiDg  Scovel,  Moore  and  Wreford. .  6  *' 

Hudson  aVe.,  Vinewood  to  e.  line  of  same 6  " 

•*               e.  line  of  Vinewood  to  Twenty-sixth 4  *' 

Twenty-8ixthto26ft.e.  of  w.  of  Twenty-third... 6 

♦'               Twenty-third  to  Maybury 4  " 

**               Maybury  to  Qrand  River 6  " 

*'               w.  line  of  Humboldt  to  144  ft  w.  of  Eighteenth 4  " 

144  ft.  west  of,  to  Eighteenth 6  " 

*'               crossing  e.  side  of  Eighteenth 4  *' 

Fifteenth  to  Fourteenth 6  ♦' 

"               Seventh  to  564  ft.  w.  of  Greenwood 6  '* 

"               664  ft.  w.  of,  to  e.  line  of  Greenwood 4  " 

"               crossing  w.  side  of  Fourth _. .  4  " 

Humboldt  ave.,  Michigan  to  s.  line  of  Butternut 4  " 

•'                    crossing  Butternut 6  *' 

'*                   n.  line  of  Butternut  to  s.  line  of  Buchanan 4  *  * 

•'                   crossing  Buchanan 6  " 

*'                   n.  line  of  Buchanan  to  D.  &  B.  C  R.  R 4  " 

**                   s.  line  of  Warren  to  McGraw 6  *' 


Hunt  St.,  Dubois  to  alley  w.  of  McDougall 4  ** 

"        alley  e.  of  McDougall  to  Elm  wood 4  *' 

Ellery  to  Mt.  Elliott 4 

Hurlbut  ave.,  crossing  Jefferson  to  21  ft.  n.  of  same 6  " 

^'  n.  from  Mack  860  feet 6 


(( 
(C 

Russell  to  St.  Aubin 4 

"  St.  Aubin  to  w.  line  of  Dubois 3  ** 

"  crossing  Dubois  4  *• 

"  Dubois  to  Chene  w.  line 3  " 

*'  crossing  Chene. 4  " 

"  Chene  to  w.  line  of  Grandy 3 

*'  w.  line  of  Grandy  to  Jos.  Campau 6  " 

e.  from  McDougall  241  ft 3 

241  ft.  e.  of  to  421  ft.  e.  of  McDougall 4 

((  IQQ  #4-     «r     ^P  4-^    1tr^«».«  A  (( 
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Joy  St.,  Fifth  to  Fourth 4 

••     Fourth  to  alley  e.  of  Third • 

"     alley  e.  of  Third  to  Cass 4 

Julia  St.,  Wesson  to  Bushey 6 

Junction  ave..  River  to  Fort,  s.  line .*  —  6 

•*  s.  line  of  Fort  to  Otis 8 

Kanter  ave.,  crossing  Collins 6 

"  185  ft.  w.  of  Collins  to  Moran 4 


■  i 


M 
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Jackson  st..  Thirty-fifth  to  Thirty-fourth •  &«••*- 

Thirtieth  to  Twenty-ninth 6  " 

"             Twenty  ninth  to  e.  line  of  Scotten 4  -•* 

Jay  St.,  Riopelle  to  44  ft.  w.  of  McDouRall 4 

Jefferson  ave..  First  to  Qriswold 8 

**                  Qriswold  to  Orleans 10  •• 

'♦                  Dequindre  to  w.  side  of  Belt  Line  R.  R. «  "* 

e.  side  of  Belt  Une  to  McClellan 6  *• 

McClellan  to  E.  City  Limits 10  •* 

"  e.  from  E.  City  Limits  to  178  ft.  e.  of  e.  of  entrance  to 

DrivingfPark  grounds 8 

"                  178  ft  e.  of  e.  of  Driving  Park  to  27  ft.  w.  of  e.  of  Marsh- 
land Road 0 

**                  Second  to  Hastings 16 

"                  Meldrum  to  Pumping  Works 4«  •• 

alley  s.  of,  Cass  to  Shelby '4  •• 

**                  alley  s.  of,  alley  w.  of  Qriswold  to  alley  w.  of  Woodward  4  *' 

"                  alley  s.  of,  alley  w.  of  Bates  to  Randolph 4  ** 

*'                  alley  s.  of,  Brush  to  Beaubien 8  ** 

**                  alley  s.  of,  Beaubien  to  1^9  ft.  e.  of  same 4  ** 

Joe  St.,  Michigan  to  alley  8.  of  Buchanan 6  ** 

John  R  St ,  Woodward  to  Miami 19  ** 

'*           n.  side  of  Miami  to  s.  side  of  Madison 4  ** 

"      ^     n.  side  of  Madison  to  Adams. 4  *^ 

"           Columbia  to  Edmund 8 

**           Edmund  to  s.  line  of  Rowena 6 

*'           s.  line  of  Rowena  to  Brady 8 

"           Brady  to  s.  line  of  Canfleld 6  ^ 

'*           crossing  Canfleld 8  ** 

"            n.  line  Canfleld  to  s.  line  of  N.  Boulevard 0  •• 

"            crossing  N.  Boulevard,  s.  side 8  •• 

'♦            Horton  to  Hamlin 6  •* 

Johnson  st..  Nineteenth  to  alley  w.  of  Eighteenth 4  ** 

Jones  St.,  Sixth  to  160  ft.  w.  of  Fifth ;•  «  ** 

"         160  ft.  w.  of  Fifth  to  Cass 4  «* 

Jos.  Campau  ave.,  Atwater  to  Clinton 6  •• 

*'                        Jay  to  s.  line  of  Gratiot 6  " 

"                        s.  line  of  Qratiot  to  St.  Joseph 4  '    " 

'♦                        St.  Joseph  to  Trombly 6  •• 

*♦                        Trombly  to  260  ft.  n.  of  Milwaukee 4  •* 

"                        260  ft.  n.  of  Milwaukee  to  s.  line  of  N.  Boulevard 6  *« 

"                        crossing  N.  Boulevard 8  •• 

"                        N.  Boulevard  to  10  ft.  n.  of  Denton  (w.  side) 6  •• 

"                        alley  e.  of,  Mullett  to  Jay 4  •• 

"                        alley  e.  of,  Cleveland  to  Hendricks 8  •• 

•♦                        alley  e.  of,  Hendricks  to  Hunt 4  •* 

'♦                        alley  e.  of.  Hunt  to  Charlevoix 8 


** 


"  alley  e.  of  Charlevoix  to  Heidelberg 4  •* 

Josephine  ave.,  16-in.  main  to  e.  line  of  Woodward 6  ** 


M 
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Kolb  St.,  Crane  ave.  to  470  ft.  e.  of  e.  of  same 6 

LabroBse  st.,  crossing  e.  side  of  Twelfth 6 


Fifth  to  Fourth 4 


alley  s.  of,  alley  e.  of  Twelfth  to  Fourth 4 

Lady^s  lane,  n.  from  Dry  Dock  st.  214  ft 4 

Lafayette  ave.,  Artillery  to  Draf^oon 6 


(t 
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Kanterave.,  16frfl^w.  of  to  Mt.  Elliott 4         iron. 

"  crossing  e.  side  McDougall  Boulevard 6 

Kerchevfli  ave.,  Mt.  Elliott  to  Beaufait 4 

**  Field  to  Baldwin 4 

Sng  ave.,  16-in.  main  to  e.  line  Woodward 6 

Kinsman  St.,  Twenty-eighth  to  Scotten :  4 

Klrby  ave.,  Vlnewood  to  247  ft.  w.  of  Twenty-seventh 6 

"  247  ft.  w.  of  to  Twenty-seventh 4  " 

"  crossing  Humboldt 4  " 

'•  Eighteenth  to  87  ft.  e.  of  Sixteenth 4 

"  87  ft.  e.  of  Sixteenth  to  126  ft.  w.  of  Fourteenth.' 6 

"  126  ft.  w.  of  to  Fourteenth 4  '• 

"  Fourteenth  to  Wabash. 6 

"  Thirteenth  to  19  ft.  e.  of  w.  of  Twelfth 6 

"  19  ft.  e.  of  w.  of  Twelfth  to  49  feet  e.  of  w.  of  Trumbull 8 

"  49  ft.  e.  of  w.  of  Trumbull  to  Cass 10 

"  28  ft.  w.  of  e.  of  Cass  to  18  f t.  w.  of  e.  of  Rlvard 16 

**  crossing  e.  side  of  Rlvard 8  " 

"  e.  from  Russell  216  ft 4 

•'  St.  Aubln  to  Chene 4 

"  crossing  Qrandy 4  *' 

**  crossing  Collins 6  '* 

"  w.  line  Moran  to  438  e.  of  e.  of  same 6  '* 

"  connecting  two  mains  in  Mt.  Elliott 6  " 

"  Concord  to  Canton 6  '* 

"  e.  from  Helen  288  ft 4  " 

"  Sheridan  to  Townsend 6  " 

"  Baldwin  to  161  ft.  e.  of  same 6 

•*  161  ft.  e.  of  Baldwin  to  Van  Dyke 4 

Koch,  ave.,  16-lnch  main  to  e.  line  of  Woodward 6 


(i 


<i 

"  e.  line  of  Woodward  to  w.  line  of  Oakland   4  " 

"  crossing  w.  side  of  Oakland,  26  ft 6  " 

t( 


"  e.  line  of  Twelfth  to  480  ft.  w.  of  Tenth 4 

"  480  ft.  w.  of ,  to  Tenth 8  " 


(i 
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"  Dragoon  to  123  ft.  e.  of  same 4  " 

''  123  ft.  e.  of  Dragoon  to  815  ft.  w.  of  Junction 6  " 

"  315  ft.  w.  of,  to  Junction 4 

**  crossing  Clark 6  *• 

"  e.  from  Scotten  256  ft ^ 4  " 

"  256  ft.  e.  of,  to  862  ft.  e.  of  Scotten 6 

*'  Twenty-fourth  to  e.  line  of  Twenty-third 4  " 

'"  Eighteenth  to  110  ft.  w.  of  w.  line  of  Seventeenth 6  " 

"  110  ft.  w.  of  w.  of ,  to  Seventeenth 4  " 

"  alley  w.  of  Sixteenth  to  Fifteenth 4 

"  Fifteenth  to  w.  line  of  Fourteenth 3  '* 

"  Fourteenth  to  Twelfth 4  " 

•'  crossing  Twelfth,  e.  side 6  '* 

"  M.  C.  R.  R.  Bridge  to  743  ft.  w.  of  Tenth 8 

♦'  743  ft.  w.  of,  to  Tenth 4 

'*  Shelby  to  Grlswold 4 

"  alley  s.  of,  Tenth  to  Fifth 4 


i 
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MoDougall  ave.,  alley  e.  of,  Cleyeland  to  8.  line  of  Arndt 

"  alley  e.  of,  crossing  Arndt 

"  alley  e.  of,  n.  line  of  Arndt  to  Preston 

McGraw  ave.,  Scotten  to  76  ft.  e.  of  LaSalle 

76  ft.  e.  of  LaSalle  to  Twenty -sixth 

Twenty-sixth  to  Qrand  River , 

Winslow  to  Sullivan 

Sullivan  to  Sixteenth 

McGregor  st.,  Campbell  to  Junction , 

McKinstry  ave.,  River  st  to  n.  line  of  Toledo 

Brandon  to  Plumer 

alley  w.  of.  Plumer  to  alley  s.  of  same 

McMillan  st,  crossing  Livemois,  e.  side 

Campbell  to  819  ft.  w.  of  Junction 

819  ft.  w.  of,  to  Junction 

Mack  ave.,  Riopelle  to  St  Aubin 

e.  from  St.  Aubin  800  ft 

100  ft.  w.  of,  to  Dubois,  w.  line 

crossing  Dubois 

e.  line  of  Dubois  to  w.  lin^of  Chene 

crossing  Chene 

Chene,  e.  line  to  Qrandy 

Qrandy  to  Jos.  Campau 

e.  from  McDougall  402  ft 

Qratiot  to  Cadillac 

Qratiot  to  Mt  EUiott 

crossing  Mt.  Elliott,  w.  to  e.  line 

e.  line  of  M t  Elliott  to  Townsend 

Townsend  to  Baldwin 

Beals  to  167  ft.  e.  of  Parker 8 

669  ft.  w.  of,  to  577  ft  w.  of  Fischer 8 

207  ft.  w.  of,  to  66  ft.  e.  of  Crane  (s) ' 8 

McClellan  to  Pennsylvania 8 

Pennsylvania  to  e.  line  of  Hamilton 6 

e.  line  of  Hamilton  to  e.  line  of  Park 8 

"  e.  line  of  Park  to  e.  line  of  Montclair 0 

w.  from  Helen  80  ft 8 

Macomb  st,  St.  Antoine  to  Elmwood 4 

alley  s.  of,  alley  w.  of,  to  w.  line  of  Brush 8 

alley  s.  of,  w.  line  of  Brush  to  St.  Antoine 4 

Madison  ave.,  (both  sides),  Witherell  to  John  R 4 

Randolph  to  18  ft  e.  of  w.  line  of  Brush 6 

Brush  to  Beaubien 8 

Beaubien  to  St.  Antoine 4 

alley  s.  of ,  John  R.  to  Randolph 4 

Magnolia  st.,  Vinewood  to  Twenty-seventh 4 

crossing  Twenty-fourth 4 

Maybury  to  Sullivan 4 

Sullivan  to  w.  line  of  Humboldt 8 

crossing  Humboldt 4 

e.  line  of  Humboldt  to  Eighteenth 8 

Fifteenth  to  Fourteenth 4 

Wabash  to  Thirteenth 8 

Thirteenth  to  Harrison 4 

Mansur  st..  Harper  to  78  ft.  s.  of  Piquette 4 

Maple  St.,  Qratiot  to  Orleans 8 

"  Orleans  to  St  Aubin 4 
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Mi^Ie  St.,  St.  Aubln  to  w.  line  of  Dubois 8  Iron. 

"         crossing  Dubois 8  " 

'♦          Dubois  to  Elmwood 3  " 


Marcy  st.,  Greenwood  to  168  ft.  w.  of  Fourth 4 


"  168  ft.  w.  of  to  Fourth 8 

Marietta  St.,  e.  from  McClellan  621  ft 4 


"             521  ft.  e.  of  e.  of  McClellan  to  109  w.  of  w.  of  Pennsylvania..    6 
Mark  St.,  Thirteenth  to  176  ft.  w.  of  Twelfth 6 


176  ft  w.  of  to  Twelfth     4 


I* 


li 
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Marston  ct.,  16-in.  main  in  Woodward  to  124  ft.  w.  of  w.  of  John  R. 6 

*•  Oakland  to  Hastings. 6  " 

Martin  pi.,  10-in.  main  in  Woodward  to  20  ft.  w.  of  e.  of  John  R 8  " 

Maybury  ave.,  Michigan  to  n.  line  of  Ash 6  ** 

"  n.  line  of  Ash  to  178  ft.  n.  of  Warren 8  " 

"  s.  from  Hudson  256  ft 8  '* 

Mechanic  St.,  Brush  to  Beaubien 4 

Medbury  ave..  Woodward  to  864  ft.  e.  of  e.  of  John  R 4 

**  864  ft.  e.  of  e.  of  John  R  to  460  ft.  e.  of  e.  of  same 8 

"  22  ft.  w.  of  e.  of  Brush  to  128  ft.  e.  of  e.  of  same ; 3  " 

223  ft.  w.  of  w.  of  St.  Antoine  to  149  ft.  e.  of  e.  of  same.. . .  3  '* 

"  140  ft.  w.  of  w.  of  Hastings  to  168  ft.  e.  of  e.  of  same 3  " 

"  194  ft.  w.  of  w.  of  Rivard  to  22  ft.  w.  of  e.  of  same 3  ** 

*'  22  ft.  w.  of  e,  of  Rivard  to  e.  line  of  same.... 4  *' 

730  ft.  w.  of  to  w.  line  of  St.  Aubin 3 

*'  w.  line  of  St.  Aubin  to  Jos.  Campau. 4  " 

"  Mitchell  to  e.  line  of  Collins 6 

533  ft.  w.  of  tol68ft.e.  of  Mt.  Elliott. , 6 

Canton  to  Helen 6  *' 

"  Helen  to  Frontenac 4  '* 

"  Baldwin  to  Van  Dyke , 6 

"  alley  8.  of  John  R  to  360  ft.  e.  of  same 4 

"  alley  s.,  crossing  Brush 6  '• 

Melbourne  ave.,  crossing  e.  side  of  Woodward  ave. 6  ** 

Meldrum  ave.,  Wight  to  Jefferson 10  " 

•*  Jefferson  to  46  ft  n.  of  Fort 6 

"  46  ft  n.  of  Fort  to  360  ft  n.  of  Kercheval 4 

•'  360  ft  n.  of,  to  642  ft  n.  of  Kercheval 0 

Amdt  to  Gratiot 6 

"  crossing  N.  Boulevard 0  " 

"  Jefferson  to  Congress 42  " 

Merrick  ave.,  Vinewood  to  Twenty-seventh. 4  ** 

"  Twenty-third  to  Tillman 4 

"  Tillman  to  Williams 6 

"  w.  line  of  Wabash  to  Twelfth 6  " 

••  132  ft  w.  of,  to  Seventeenth 4  " 

Twelfth  to  85  ft  w.  of  a  of  Avery  (s) 4 

"  36ftw.of  e.of  Avery(s.)to26fte.ofw.  of  Averyin  )U9ft  6 

**  26  ft  e.  of  w.  of  Avery  (n.)  to  Trumbull 4 

"  Lincoln  to  e.  line  of  Greenwood 4  " 

'•  e.  line  of  Greenwood  to  136  ft  w.  of  Fourth 8 

"  186  ft.  w.  of  to  Fourth 4 

"  Third  to  26  ft  e.  of  w.  of  Second 4 

"  26  ft  e.  of  w.  of  Second  to  21  ft.  w.  of  e.  of  same 6  " 

'•  21  ft.  w.  of  e.  of  Second  to  Cass 4  •* 

alley  8.  of ,  crossing  e.  side  of  Greenwood 4 

alley  s.  of,  e.  line  of  Greenwood  to  alley  w.  of  Fourth 8 

Miami  ave.,  Gratiot  to  Witherell 16 
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LOCATION.  DIAM. 

HiAmi  ave.,  n.  side  of  John  R  to  Witherell 

"  alley  w.  of,  alley  s.  of,  to  Qratiot 

"  alley  w.  of  ,Qratiot  to  80  ft.  s.  of  Witherell    

**  alley  e.  of,  Randolph  to  John  R 

Jf  ichigan  ave.,  crossing  W.  Boulevard  (s.  side) 

•'  Livemois  to  Twenty-fourth 

Twenty -fovrth  to  Foundry 8 

Vlnewood  to  Tenth M 

Tenth  to  First 8 

First  to  Washington    10 

Cass  to  Woodward 24 

alley  s.  of,  Cass  to  Shelby 

*'  private  alley  s.  of,  Shelby  to  1 10  ft.  e.  of  same 

Middle  St.,  alley  s.  of  Grand  River  to  280  ft.  e.  of  Clifford 

Military  ave.,  River  st.  to  250  ft.  n.  of  Wabash  R.  R 

••  62  ft.  n.  of  Anthon  to  Toledo 

Miller  st,  crossing  Seventh 

Seventh  to  Sixth 

Milwaukee  ave.,  86  ft.  w.  of  Sullivan  to  e.  line  of  Eighteenth 
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crossing  Fourteenth 

Twelfth  to  w.  line  of  Avery 

Lincoln  to  Beaubien 

Beaubien  to  w.  line  of  Riopelle 

w.  line  of  Riopelle  to  Dubois 

Dubois  to  Chene 

Craig  to  w.  line  of  Collins 

crossing  Collins 

crossing  Mt.  Elliott  w.  line  to  2  ft.  w.  of  e. 

Miner  ave.,  e.  from  Crane  886  ft 

886  ft.  e.  of  Crane  to  Holcomb 


ii 


Minnie  ave.,  28  ft.  n.  of  River  st.  to  582  ft.  s.  of  Fort 

♦•  582  ft.  s.  of  to  Fort 

Mitchell  ave.,  n.  from  Gratiot  266  ft 

965  ft.  n  of  Gratiot  to  Canfleld 

Canfield  to  Harper 

n.  from  Harper  824  ft 

824  ft.  n.  of  Harper  to  Trombly 

Trombly  to  Gri£fln 

crossing  s.  side  of  N.  Boulevard 

Mohawk  St.,  crossing  Vinewood  e.  side 

Monroe  ave.,  Cadillac  square  to  Randolph 18 

Randolph  to  St.  Antoine 8 

St.  Antoine  to  Elmwood 

90  ft.  n.  of  Cadillac  square  to  Farmer 

216  ft.  w.  of  to  171  ft.  e.  of  Lef  b 

w.  from  Helen  185  ft. 

alley  s.  of,  alley  n.  of  Cadillac  square  to  Randolph 

alley  s.  of.  Brush  to  St.  Antoine 

Montcalm  St.,  Cass  to  412  ft,  w.  of  Woodward  

412  ft  w.  of  to  Woodward 

alley  e.  of  Woodward  to  Brush  

Brush  to  w.  line  of  Beaubien 8 

crossing  w.  to  e.  of  Beaubien 0 

e.  line  of,  Beaubien  to  St.  Antoine 8 

St.  Antoine  to  Hastings 0 

Hastings  to  Russell 3 

alley  s.  of,  240  ft.  w.  of  to  Beaubien 4 
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MontclairaTe.,  n.  from  Mack  862  ft 6         iron. 

Monteith  St.,  Vinewood  to  Twenty-seventh 6  " 

Moore  pi.,  crosslnjc  Hubbard  Boulevard 6  " 

Moran  St.,  Gratiot  to  Dane 6  '* 

Morrell  St.,  River  St.  to  87  ft.  n.  of  n.  of  Christiancy 6  '* 

848  ft.  s.  of  Dix  to  Toledo  6 

"  alley  w.  of,  21  ft.  n.  of  s.  of  Brandon  to  4  ft.  n.  of  s.  of  alley  s. 

of  Plumer 6 

Mott  ave.,  16-in.  main  to  e.  line  of  Woodward 6  " 

**  e.  from  Woodward  658  ft .' 4 

Mt.  Elliott  ave.,  148  ft.  s.  of  Wight  to  285  ft.  s.  of  Kercheval 6 

"  285  f  t.  8.  of  Kercheval  to  Preston 8 

•*  Preston  to  Mack 10 

Mack  to  Qratiot 8 


Harper  to  182  ft.  s.  of  (e.  side) 6 


Noble  St.,  Seventh  to  Sixth 4 

♦•         Greenwood  to  150  ft.  w.  of  Fourth 4 


160  ft.  w.  of  to  Fourth 8 


Sixth  to  w.  side  of  Elton  park 4 

"  e.  side  of  Elton  park  to  First 4 

Orleans  St.,  Atwater  to  Jefferson 10 

"  Jefferson  to  100  ft.  n.  of  n.  of  Wilkins 8 

"  Congress  to  75  ft.  n.  of  n.  of  Wilkins 24 


"  Gratiot  to  s.  line  of  Hendrie  Boulevard,  (e.  side) 4  '* 

•*  crossing  Boulevard 8  " 

'*  n.  line  of  Boulevard  to  800  ft.  n.  of  Griffin 4  "- 

**  800  ft.  n.  of  Griffin  to  Forest  Lawn  Cemetery 6 

*•  Gratiot  to  Warren  (w.  side) 6 

«  TTA.rnAr  tn  IftS  ft.    ■   nf  fa    bIHa^  A  '^ 


It 


MuUett  St.,  Gratiot  to  Chene 30 

"            St.  Antoine  to  Elmwood 4 

Mulberry  St,  Thirteenth  to  Twelfth 4            " 

Myrtle  St,  Hubbard  to  Grand  River 6            " 

NaU  ave.,  crossing  Vinewood 6            " 

Napoleon  St.,  Brush  to  w.  line  of  Beaubien 4            " 

'*               crossing  Beaubien 6 

"               e.  line  of  Beaubien  to  Russell 4 

National  ave.,  Michigan  to  Grand  River 6 

Navarre  St.,  McClellan  to  425  ft.  e.  of  e 6 

Newark  st.  Twentieth  to  Nineteenth 6 

Newberry  ave..  Cavalry  to  341  ft  w.  of  Junction 6 

**               841  ft.  w.  of  to  Junction... 4 

Newton  ave  ,  w.  from  Jos.  Campau  1,264  ft 4 

Nineteenth  st,  Fort  to  Baker 4 

♦*                 Baker  to  Newark. . .  6            **- 

"                alley  w.  of ,  197  ft  s.  of  to  Rose 3            *' 
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Norton  st.,  283  ft  e.  of  to  Wesson.  4 

"  Thirty-first  to  386  ft  e.  of  Junction 6 

"  886  ft  e.  of  to  Junction 4  iron. 

Oakland  ave.,  Piquette  to  Trombly 6  " 

"  Milwaukee  to  s.  line  of  Boulevard 4  ** 

"  8.  line  of  N.  Boulevard  to  24.ln.  main  87  ft 6 

"  24-m.  main  In  N.  Boulevard  to  27  ft.  n.  of  s.  of  Horton 10  '* 

•*  Horton  to  Hamlin 6  " 

**  HamUn  to  Sidney 10 

"  Belmont  to  Harmon 10  " 

"  Harmon  to  130 ft  n.  of  Woodland ...    8  " 

Orchard  St., ,  Trumbull  to  Sixth .* 6 
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Orleans  St.,  crossing  Leland  B.  side 8  inm, 

"            Alexandrine  to  s.  line  of  Canfleld  8  ** 

•*            crossing  s.  side  of  Canfleld  ao  ft 80  '*•  ' 

"            Oarfield  to  SS2  ft.  n.  of 4  * 

252  ft.  n.  of  Garfield  to  196  ft.  n.  of  Forest 6  «• 

"            Trombly  to  Ljrman 4  " 

Ottawa  St.,  e.  from  Thirteenth  lao  ft 8  "  •• 

Otis  St.,  e.  from  Junction  800  ft 4  " 

"      800  ft  e.  of  Junction  to  alley  w.  of  Thirty-first 8  " 

Owen  ave.,  16-in.  main  in  Woodward  to  1,220  ft.  e.  of  Woodward 6  '  ** 

Fallister  ave.,  260  ft  w.  of  to  Hamilton  Boulevard 8  ^ 

*•               crossing  w.  side  of  Woodward 8  '" 

Palmer  ave..  Woodward  to  254  ft.  w.  of  w.  of  Brush 4  '* 

"              254  ft.  w.  of  to  w.  line  of  Brush 8  •• 

**              crossing  w.  side  of  Brush 4  " 

**              crossing  e.  side  of  Brush 8  '  ** 

**              crossing  Beaubien  and  8t.  Antoine,  n.  and  s.'  sides 4  " 

"              crossing  Russell  and  St.  Aubin 4  *' 

*•              e.  line  of  St.  Aubin  to  129  ft.  w.  of  Dubois 8  •* 

"              129  ft.  w.  of  Dubois  to  e.  line  of  Orandy 4  " 

Mitchell  to  McDougall 8  •* 

"              crossing  w.  side  of  Moran 8  ** 

♦•              20  ft.  e.  of  w.  of  Moran  to  190  ft.  e.  of  same 4  ** 

"              4  ft.  e.  of  w.  of  Mt.  Elliott  to  159  ft.  e.  of  Meldrum 8  ** 

'♦              Townsend  to  285  ft.  e.  of  Baldwin 8  .  •♦ 

"              286  ft.  e.  of  Baldwin  to  Van  Dyke 4  *• 

*'              alley  s.  of  (or  Private  st.  s.  of  Ferry)  802  ft.  w.  of  to  Rivard    8  ** 

"              alley  s.  of  (or  Private  st.  s.  of  Ferry)  crossing  e.  side  of  . 

Rivard 4  ** 

Park  ave.,  Dix  to  Toledo , 8 

"         (east  of  city  limits).  Mack  to  568  ft.  n.  of  Canfleld : .  8 

Park  pi.  East,  Michigan  to  s.  line  of  State '4 

"                  crossing  State 8 

Park  St.,  Woodward  to  Columbia 18 

"       Henry  to  Peterboro 4 


u 


<« 


"       Woodward  to  Washington 8  *• 

Parker  ave.,  Tonti  to  250  ft.  n.  of  Coe 8    •        ** 

842  ft.  8.  of,  to  584  ft.  n.  of  Mack 8      *       " 

Parkman  ave.,  473  ft.  w.  of  Seventh  to  Hamilton  Boulevard 4  " 

**                 w.  line  of  Woodward  to  16-inch  main 8  '  •* 

Parsons  St.,  Cass  to  Woodward 4 

Pennsylvania  ave.,  Jefferson  to  1,410  ft.  n.  of  n.  of  same 8 

"                         145  ft.  8.  of  Mack  to  50  ft.  n.  of  Elsa 8  •• 

Perry  St.,  Humboldt  to  Eighteenth 4  •• 

♦*         Harrison  to  Twelfth 8  •  •• 

•♦        National  to  alley  w.  of  Trumbull 4  •* 

"        alley  e.  of  Trumbull  to  Qrand  River 4  *• 

"        alley  s.  of,  alley  w.  of  Eighth  to  alley  w.  of  Sixth 4  " 

Peterboro  st.,  Cass  to  Woodward 4 

Philadelphia  ave.,  e.  from  Russell  389  ft 4  . 

Pierce  St.,  Dequindre  to  Jos.  Campau 4 

Pine  St.,  crossing  e.  side  of  Twelfth 4  *'* 

••        e.  line  of  Twelfth  to  National 8  ,  •* 

"        National  to  Grand  River 4  *• 

Pitcher  St.,  Seventh  to  Sixth 4  ♦• 

"            Greenwood  to  150  ft.  w.  of  Fourth 4  '*♦ 

"            150  ft.  w.  of.  to  Fourth 8  " 

"  alley  e.  of  Third  to  Cass 4 
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Pingree  ave.,  Hamilton  Boulevard  to  Woodward 6  iron. 

Piquette  ave.,  Sullivan  to  Eighteenth 4  " 

'*                Fourteenth  to  e.  line  of  same 6  " 

*'                e.  line  of  Fourteenth  to  Wabash 4  " 

"                Twelfth,  crossing  e.  side 6  " 

"                &  line  of  Twelfth  to  w.  line  of  Avery 4  *' 

Lincoln  to  Trumbull «  " 

'•                Greenwood  to  1S4  ft.  e.  of  e.  of  Fifth 6  '* 

Woodward  to  Beaubien 4  *' 

"                Beaubien  to  Russell 6  " 

'*                 Dubois  to  186  ft.  e.  of  e.  line  of  same 6  *' 

**                186  f t.  e.  of  e.  of  Dubois  to  Chene,  e.  line 4  *' 

"  e.  Ihie  of  Chene  to  Grandy 6 

**                Mitchell  to  82  ft.  e.  of  e.  of  McDougall  Boulevard 6  '' 

**                32  ft.  e.  of  e.  of  Boulevard  to  Collins,  w.  line 4  " 

w.  line  of  Collins  to  826  ft.  w.  of  Mt.  Elliott 6 

886  ft.  w.  of ,  to  Mt  EUiott 4  " 

Pleasant  ave.,  n.  from  River  st.  515  ft 4  ** 

Plum  St.,  Trumbull  to  alley  e.  of 6  " 

*'         alley  e.  of  Trumbull  to  Second 4  " 

Plumer  st.,  Livemois  to  Welch 4  " 

"            Wesson  to  288  ft.  w.  of  Junction 6  " 

"            288  ft.  w.  of  Junction  to  w.  Une  of  McKinstry 4  •* 

"            crosing  w.  side  of  McKinstry 6  *' 

*•            alley  s.  of,  alley  w.  of  Morrell  to  614  ft.  w.  of  alley  w.  of  Mc- 
Kinstry   6 

"  alley  8.  of ,  614  ft.  w.  of,  to  alley  w.  of  McKinstry 4 

Pollard  St.,  1,242  ft.w.  of,  to  Jos.  Campau 4 

Poplar  St.,  Twenty-fourth  to  184  ft.  w.  of  Twenty  third 6 

**            184  ft.  w.  of  Twenty-third  to  TUlman 4  " 

"            Maybury  to  376  ft.  e.  of  same. 4  " 

**           51  ft.  w.  of  Sullivan  to  alley  w.  of  Humboldt 6  " 

*•  w.  line  of:Fifteenth  to  110  ft.  e.  of  Wabash 4 

110  ft.  e.  of  e.  of  Wabash  to  Thirteenth 6 

Porter  st,  crossing  Campbell 6  " 

"            Ferdinand  to  McKinstry 4  " 

•'            Scotten  to  w.  line  of  Hubbard 3  " 

"            crossing  Hubbard,  w.  side , 4  " 

"            Vinewood  to  e.  line  of  W.  Boulevard 6  •' 

**           e.  line  of  W.  Boulevard  to  Twenty-second 4  " 

**            Twenty-second  to  150  ft.  w.  of  Twenty-first 3  '* 

150  ft.  w.  of,  to  Twenty-first 4 

"            Twenty-first  to  Twentieth 3  •• 

Nineteenth  to  Eighteenth 4 

*'            crossing  Fourteenth 4  " 

"            e.  from  Fourteenth  172  ft 8  ♦* 

Thirteenth  to  210  ft.  w.  of  Twelfth 4 

**  210  ft.  w.  of  to  Twelfth 3 

"            Fourteenth  to  Tenth 12  *' 

*•           alley  8.  of.  Thirteenth  to  alley  e.  of  same 3  " 

"  alley  s.  of.  Twelfth  to  First 4 

Prentiss  ave.,  Greenwood  to  alley  w.  of  Fourth 4  '* 

**                Third  to  Cass 4  " 

Preston  St.,  McDougall  to  Mt.  Elliott 4  " 

Private  way  (e.  of  Russell),  s.  from  Clay  405  ft 4  " 

Pulford  ave.,  Gratiot  to  Mt.  Elliott 4  *' 

**  '             Meldnim  to  Beaufait 4  " 
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Ptttmun  aye.,  Fourteenth  to  Wabash. 
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w.  line  of  Thhrteenth  tol86ft.  w.  of  Twelfth 

18Sft.  w.  of  to  Twelfth 

Twelfth  to  Trumbull 

Lincoln  to  Fourth 

Third  to  888  ft.  e.  of  same 

828  ft.  e.  of  Third  to  alley  w.  of  Second 

w.  line  of  Cass  to  60  ft.  w.  of  Woodward 

60  ft  w.  of  to  Woodward 

Railway  ave.,  Scotten  to  LaSalle 

Randall  st,  crossing  w.  side  of  Twenty-third,  86  ft 

Randolph  st,  alley  s.  of  Atwater  to  Jefferson 

Atwater  to  84-in.  main  in  Cadillac  square 

Lamed  to  Congress 

Congress  to  s.  line  of  Qratiot 

crossing  Oratiot 

Gratiot  to  Adams 

alley  e.  of,  alley  s.  of  Fort  to  Champlain 

alley  e.  of,  alley  s.  of  Macomb  to  Gratiot 

Ranspaoh  st,  Livemois  to  Hammond 

Raynor  St.,  Clinton  to  Gratiot 

Reed  pi.,  886  ft.  w.  of  to  Greenwood 

Greenwood  to  86  feet  w.  of  Fourth 

86  ft.  w.  of  to  Fourth 

Reeder  ave.,  488  ft.  w.  of  Campbell  to  Junction 

R^fular  ave.,  Military  to  Cavalry 6 

Reservoir  grounds,  n.  of  basin  to  80-in.  branch S4 

'*  8.  and  w.  sides  of  basin 84 

Rich  St,  Twenty-eighth  to  Clark 0 

"       Clark  to  Scotten    4 

"       Vinewood  to  804  f  t.  e.  of  same 4 

*•       804  ft.  e.  of  Vinewood  to  Twenty-seventh 6 

Riopelle  St.,  Atwater  to  Jefferson 8 

Jefferson  to  Lamed IS 

Lamed  to  Adelaide 8 

Adelaide  to  818  ft.  n.  of  Hancock 0 

Frederick  to  Kirby 0 

aUey  e.  of,  Willis  to  Canfleld 4 

alley  e.  of,  Garfield  to  888  ft.  n.  of  same 4 

alley  e.  of,  888  ft.  n.  of  Garfield  to  alley  s.  of  Hancock.         .    8 

Rivard  St.,  Atwater  to  Jefferson 8 

Jefferson  to  Clinton 10 

Clinton  to  9  ft.  s.  of  Mullett 6 

Mullett  to  Gratiot 10 

Gratiot  to  Watson 4 

Eliot  to  90  ft.  s.  of  Warren 4 

90  ft.  s.  of  Warren  to  81  ft  n  of  s.  of  Famsworth 6 

t  ft.  n.  of  s.  of  Famsworth  to  86  ft.  n.  of  s.  of  Kirby 16 

tf^rby  to  881  ft.  n.  of  Palmer 4 

881  ft.  n.  of  Palmer  to  Harper 6 

crossing  Piquette 4 

6  ft.  8.  of  to  153  ft.  n.  of  N.  Boulevard , 6 

163  ft  n.  of  N.  Boulevard  to  Clay 4 

n.  from  Clay  1,178  ft 6 

Lamed  to  Congress 4 

River  st.,  main  entrance  of  Exposition  Grounds  to  Campau 6 

Campau  to  Pleasant 8 
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River  st.,  525  ft.  w.  of  Twenty-fourth  to  w.  side  of  M.  C.  R.  R.  tracks 8         iron , 

*'        crossing  M.  C.  R.  R.  from  m,  to  e.  side  870  ft 6 


alley  e.  of ,  Kirby  to  Palmer ., 4 
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"        e.  side  M.  C.  R.  R  tracks  to  Sixth  St. 8 

*♦        Sixth  to  Fifth  and  Fourth  to  Third 4 

"        alley  s.  of.  Third  to  Second 4 

Roby  St.,  n.  from  Ferry  885  ft 4 

Rohns aye.,  Gk)ethe  to  1,288 ft  n.  of  n.  of  Mack 6 

**  860  ft.  s.  of  Chapin  to  800  ft.  s.  of  Gratiot 8 

"  800  f t.  8.  of  Qratiot  to  Harper 6 

Romeyn  st.,  Campbell  to  Junction 4 

Rose  St.,  Twentieth  to  Eighteenth 4 

Rosedale  ave.,  16-in.  main  to  e.  line  of  Woodward 6 

*'  e.  line  of  Woodward  to  w.  line  of  Oakland 4 

*•  w.  line  of  to  Oakland 6 

Rowena  St.,  Woodward  to  23  ft.  e.  of  w.  of  John  R 4  "^ 

"  28  ft.  e.  of  w.  of  John  R  to  23  ft.  e.  of  w.  of  Brush 8 

"  23  ft.  e.  of  w.  of  Brush  to  Riopelle 4  '^ 

Rowland  st.,  24-in.  main  in  Michigan  to  Grand  River 8 

Russell  St.,  Lamed  to  n.  line  of  Congress 6 

**  Congress  to  Macomb —  8 

"  Mullett  to  Watson 8 

"  Watson  to  Canfleld 6 

"  Canfleld  to  8.  line  of  Hendrie 10  '^ 

**  s.  line  of  Hendrie  to  s.  line  of  Piquette 8  *' 

"  s.  line  of  Piquette  to  Alger 6 

•*  alley  e.  of ,  Chase  to  Fort 4  '* 

"  alley  e.  of  WiUis  to  220  ft.  n.  of  same 4  '^ 

St.  %.lbertus  pL,  22  ft.  e.  of  Dequindre  to  260  ft.  w.  of  St.  Aubin 4 

"  260  w.  of,  to  St.  Aubin 3 

St.  Antoine  st. ,  Atwater  to  Congress 8 

"  Congress  to  s.  line  of  Champlain 6  ••■ 

'*  crossing  Champlain 8  " 

"  n.  line  of  Champlain  to  n.  line  of  Gratiot 6  " 

•*  Jefferson  to  Congress 4  '• 
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"  Catherine  to  Elizabeth 12 

"  Elizabeth  to  Adelaide 6 

"  Adelaide  to  Watson  8 

•*  Watson  to  n.  line  of  Famsworth 6 

**  crossing  Frederick  and  Palmer..  6 

"  8.  line  of  Medbury  to  8.  line  of  N.  Boulevard 6  " 

**  crossing  Morth  Boulevard,  s.  side  to  24-inch,  main 8  " 

**  alley  e.  of,  North  Boulevard  to  Custer 3  &  4 

St.  Aubin  ave.,  Atwater  to  22  ft,  n.  of  n.of  Harper 6  '' 

"  22  ft.  n.  of  n.  of  Harper  to  Trembly 8 

"  Trombly  to  n.  line  of  Boulevard 10  " 

*'  Clay  to  22  f t.  n.  of  Danf orth 6 

**  Lamed  to  Congress 12  " 

"  Congress  to  Champlain 36  " 


.4 


St.  Clair  pi..  Nineteenth  to  alley  w.  of  Eighteenth  4 

St.  Joseph  St.,  Russell  to  Riopelle 3 

"  e.  line  of  Riopelle  to  310  ft.  e.  of  St.  Aubin 4 

•'  310  ft.  e.  of  St.  Aubin  to  w.  line  of  Chene 3  •* 

"  crossing  Chene 4 

'•  e.  line  of  Chene  to  202  ft.  e.  of  same 3 

202  ft.  e.  of  Chene  to  Grahdy,  w  line 4 

w.  line  of  Grandy  to  18  ft.  e.  of  w.  of  Jos.  Campau 6  " 
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St.  Joseph  St.,  w.  line  of  McDongall  to  488  ft.  e.  of  same .9  A  4 

8t.  Paul  ave.,  Bellevue  to  e.  line  of  Concord 4 

**               crossing  Frontenac  Boulevard 6 

"               e.  line  of  Frontenac  Boulevard  to  e.  line  of  Field 4 

"               Townsend  to  Baldwin        4 

''               Crane  to  alley  w.  of  same 4 

**               HolcombtoBelvidere' 6 

Sargent  st,  St.  Aubin  to  6  ft  e.  of  D.,  G.  H.  &  M.  R.  R. • 

*'             crossing  Collins. 6 

Savoy  St.,  Twenty-fourth  to  Twenty-third 4 

*'         Twenty-second  to  Twenty-first .4 

Schiller  st.,  e.  from  McClelian  S45  ft 4 

Schiller  Boulevard,  (n.  and  s.  sides),  at  w.  line  of  Woodward  8  ft 4 

Schneider  pi.,  e.  from  Ellery  lOS  ft 8 

105  ft.  e.  of  Ellery  to  Mt.  Elliott 4  •• 

Scott  St.,  Riopelle  to  e.  line  of  St.  Aubin 4  ** 

**        e.  line  of  St.  Aubin  to  Dubois. 8  " 

'*        crossing  Dubois  to  166  ft.  e.  of  same 4  ** 

"        156  ft.  e.  of  Dubois  to  499  ft.  e.  of  Chene 8  •* 

499  ft.  e.  of  Chene  to  Jos.  Campau  4  •• 

"        Orleans  to  Chene 80  •• 

Scotten  ava.  Fort  to  Dix 8  *• 

"               Dix  to  Buchanan,  (8.) 8  •• 

"               Buchanan(s.)  to  Buchanan  (n.) 16  ** 

**             '  Buchanan  to  McGraw 8  ** 

Scovel  pi.,  crossing  W.  Boulevard  to  24  ft.  e.  of  same 8  •• 

"           inMound"Eckstrom"60ft 4  •* 

Sears  ave.,  Holcomb  to  198  ft.  e.  of  McClellan 4  * 

Second  st..  Front  to  Woodbridge 8  •* 

"           Woodbridge  to  alley  n.  of  Jefferson 10  *• 

*•           crossing  Congress 10  •* 

•*           Abbott  to  alley  s.  of  same 8  •• 

"           Abbott  to  Grand  River 10  «« 

"           alley  w.  of,  Front  to  alley  n.  of  same 4  •* 

**                    "         alley  s.  of  to  Lewis 4  •* 

Second  ave.,  High  to  160  ft.  n.  of  Henry 4  ** 

Grand  River  to  Bagg 10  •« 

"              Bagg  to  s.  line  of  Canfleld 6  •* 

"              crossing  Canfleld,  s.  line  to  20  ft.  s.  of  n 8  ** 

20  ft.  8.  of  n.  to  30  ft.  n.  of  Prentiss 8  «• 

••              (e.  side)  16  s.  of  n.  of  Forest  to  17  ft.  s.  of  n.  of  Hancock.. . .  6  •• 

crossing  Forest,  s.  line  to  22  n.  of  n.  line 0  ** 

(e.  side)  crossing  Putnam  and  Merrick 8  ** 

(w.  side)  crossing  Putnam  and  Merrick 4  *• 

36 ft.  8.  of  n.  of  Kirby  to  2  f t.  n.  of  n.  of  Colbum ...  8  «• 

"               24  ft.  8.  of  n,  of  Colburn  to  8.  line  of  N.  Boulevard 6  •« 

crossing  North  Boulevard 8  *^ 

alley  w.  of ,  Forest  to  Putnam 8  ** 

Secor  pi.,  s.  from  Ferry  to  267  ft.  s.  of  s 4  *• 

Selden  ave..  Seventh  to  Sixth  st 4 

"              crossing  Greenwood 4  *•. 

"              Greenwood  to  alley  w.  of  Fourth 8  •« 

"              alley  w.  of  to  Fourth 4  •* 

Third  to  Woodward 4  *• 

"              alley  8.  of  Greenwood  to  alley  n.  of  Fourth 4  •• 

S eventhst.,  River  st.  to  alley  n.  of  Lafayette 8 

alley  n.  of  Lafayette  to  Bagg 10 


«4 


<« 


4«2  ft.  8.  of ,  to  Gratiot 6 

Shady  lane,  crossing  W.  Boulevard 4 


crossing  Vinew^ood 6 

Shakespeare  Boulevard,  n.  and  s.  sides,  at  w.  line  of  Woodward  ave.  9  ft.    4 
Shelby  st.,  Atwater  to  Woodbridgei 6 
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Seventh  St.,  Bagg  to  Grand  River 8  iron. 

"  Grand  River  to  Calumetl 6 

*'  crossing  Calumet  s.  to  n.  line 8  *' 

*'  n.  line  of  Calumet  to  684  ft.  n.  of  Stanley ^...  6  *' 

•'  alley  w.  of ,  alley  s.  of,  to  Spruce 8  '* 

alley  w.  of ,  alley  s.  of  to  Perry 4  " 

JSeventeenth  St.,  Fort  to  28  ft.  s.  of  Poplar 6 

*'  28  ft.  s.  of  Poplar  to  s.  line  of  Buchanan. .. :  4 

"  s.  line  of  Buchanan  to  Warren 6  ** 

Se>vard  ave.,  184  ft.  w.  of  Hamilton  Boulevard  to  Woodward 6 

Seyburn  ave.,  Jefferson  to  n.  line  of  Agnes 6 
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•'  Woodbridge,  crossing]n.  side 8  *• 

"  n.  line  of  Woodbridge  to  Michigan! 10 


(( 


Lafayette  to  alley  s.  of  Michigan 4 

Sheridan  ave.,  Jefferson  to  35  ft.  s.  of  n.  of  Waterloo 6 

*•  Mack  to  Gratiot 6 

Gratiot  to  18  ft.  n.  of  Ferry 8 

Sherman  St.,  Hastings  to  Elmwood 4  '' 

"  Russell  to  Orleans 8 

Shipherd  ave.,  Champlain  to  221  ft.  n.  of  n.. 6  '* 

"  n.  f rom  Florene  169  ft 6  *' 

Sibley  st.,  Clifford  to  Woodward 4  " 

Sidney  ave.,  16-inch  main  in  Woodward  to  Oakland 6  " 

Russell  to 779 ft.  e.  of 4 

Sixth  St.,  River  st.  to  Congress 16  *' 

•'         Congress  to  Abbott 24 

"         River  St.  to  alley  n.  of 4 

Abbott  to  Cherry 6 

Cherry  to  47  ft.  s.  of  Bagg :.... 12 

47  ft.  s.  of  Bagg  to  24-in.  main 16 

•'        n.  from  Bagg  to  Grand  River 8  " 

"         Grand  River  to  473  ft.  n.  of 4 

"         473  ft.  n.  of  Grand  River  to  Calumet 6  " 

•'         crossing  Calumet 8  " 

'•         n.  line  of,  to  20  ft.  n.  of  Calumet 6  •' 

"         20  f  t.  n.  of  n.  of  Calumet  to  265  f  t.  n.  of  Lysander 4  " 

Sixteenth  St.,  Lafayette  to  Myrtle 6  *' 

"  Myrtle  to  Buchanan 8 

*'  Buchanan  to  Grand  River 10  " 

"  Grand  River  to  McGraw 8 

"  s.  from  24-inch  main  in  N.  Boulevard  68  ft 8  * 

•'  alley  w.  of ,  Lafayette  to  Howard 8  '* 

Smith  ave..  Woodward  to  3  ft.  w.  of  w.  of  Oakland 4  " 

"  3  ft.  w.  of  w.,  to  25  ft.  e.  of  w.  of  Oakland 6 

South  St.,  Grand  River  to  Noble. 4 

Southern  ave  ,  Li vemois  to  152  ft.  6.  of  same 4  *' 

Spencer  St.,  Second  to  Cass 4  '* 

'*  alley  s.  of,  alley  w.  of  to  First • 4  *' 

Sproat  St.,  Cass  to  Woodward 4  " 

Spruce  St.,  Thirteenth  to  Twelfth 6  " 

Twelfth  to  Harrison 4 

"  National  to  alley  w.  of  Trumbull 4  " 
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Spruoe  St.,  alley  w.  of  to  Seventh 

"  Seventh  to  Fifth 

**  alley  s.  from  Second,  alley  w.  of  to  first  alley  w.  of  Seventh. . 

Standish  at.  Twentieth  to  Foundry 

Stanley  ave ,  Tillman  to  Williams 

**  Grand  River  to  Sullivan 

cros8inf(  Humboldt  and  Eighteenth 

Stanton  to  Sixteenth 

crossing  Fourteenth 

188  ft.  w.  of  to  Twelfth 

Commonwealth  to  Seventh 

Seventh  to  Greenwood 

Stanton  ave.,  Merrick,  to  Antoinette 

*•  crossing  N.  Boulevard 

Stark  ave.,  Livemois  to  Welch 

State  St.,  Cass  to  Woodward ^ 10 

crossing  Washington,  e.  side,  24  tt S4 

80  ft.  w.  of  e.  of  Washington  to  Woodward 80 

alley  s.  of,  from  alley  w.  of  to  First 

alley  s.  of,  from  alley  w.  of  Cass  to  Washington  

Stimson  pi.,  Cass  to  Woodward 

Stuart  St.,  Bellevue  to  Canton 

Sullivan  ave.,  Michigan  to  Buchanan 

crossing  Warren 

86  ft.  s.  of  n.  of  Stanley  to  Baltimore 

crossing  N.  Boulevard  

Summit  ave.,  River  st.  to  Fort 

Superior  st.,  crossing  Brush 

8  ft  e.  of  e.  of  Brush  to  230  ft.  w.  of  Beaubien 

290  ft.  w.  of  to  Beaubien 

Beaubien  to  Russell 

Riopelle  to  Dequindre 

Dequindre  to  St.  Aubin 

crossing  e.  side  of  St  Aubin 

St.  Aubin  to  w.  line  of  Chene 

crossing  Chene 

e.  line  of  to  848  ft.  e.  of  Chene 

848  ft  e.  of  Chene  to  Mitchell 

McDougall  to  Gratiot 

Swain  ave.,  40  ft.  s.  of  Wabash  R.  R.  to  Fort 6 

Sycamore  st.,  Wabash  to  Harrison 

National  to  alley  w.  of  Trumbull 

128  ft.  w.  of  to  Grand  River 

Sylvan  st,  Vinewood  to  65  ft.  e.  of  same 

"  66  ft.  e.  of  Vinewood  to  105  ft  w.  of  Twenty -seventh 

"  105  ft.  w.  of  to  Twenty-seventh 

Sylvester  St.,  Gratiot  to  Mt  Elliott 

"  Beauf  ait  to  Concord 

Taylor  ave.,  crossing  Hamilton  Boulevard 6 

Tenth  St.,  River  st.  to  Abbott 8 

♦  *  Abbott  to  Michi gan 24 

Theodore  St.,  John  R  to  106  ft.  e.  of  RiopeJle 4 

268  ft  w.  of  St  Aubin  to  w.  line  of  Dubois 4 

crossing  Duboi^ 0 

e,  line  of  Dubois  to  Grandy 4 

11  e.  of  w.  of  Jos.  Campau  to  27  ft.  w.  of  e.  of  McDougall. .     6 
crossing  Collins 6 
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Theodore  St.,  crossing  Moran  w.  side 6 

**  e.  from  Moran  875  ft 4 

"  crossing  Mt.  Elliott  main  to  main 6 

•'  15  ft.  w.  of  e.  of  Mt.  Elliott  to  w.  line  of  Beaufait 4 

"  Helen  to  191  ft.  e.  of  same 6 

*'  alley  s.  of,  e.  and  w.  Of  Davis  pi.  160  ft 4 

Third  st..  Front  to  s.  line  of  River  st 6 

'*         B.  line  of  River  to  Lamed 8 

"         Larned  to  alley  n.  of 6 

**         Lamed  to  Fort  st 84 

AbbotttoHigh 6 

Third  ave.,  Orand  River  to  Bagg , 8 

"  Bagg  to  Calumet,  s.  line 6 

*'  s.  to  n.  line  of  Calumet 8 

'*  n.  line  of  Calumet  to  Holden,  n.  line 6 

*'•  crossing  Baltimore 6 

•*  Calumet  to  Canfleld % 80 

Thirteenth  St.,  River  st.  to  Fort 4 

*•  Fort  to  Howard 6 

••  PortertoAsh 6 

"  crossing  Myrtle 6 

**  Magnolia  to  n.  line  of  Grand  River 6 

**  n.  line  of  Orand  River  to  15  ft.  n.  of  Canfleld 4 

•*  15ftn.  of  Canfleld  to  Hancock 6 

".*  Hancock  to  150  ft.  n.  of 4 

*♦  150  ft.  n.  of  Hancock  to  20  ft.  n  of  s.  of  Kirby 6 

"  alley  w.  of,  Bagg  to  Myrtle 6 

Thirtieth  St.,  80  feet  s.  of  Jackson  to  Buchanan ^ 6 

"  Devereauz  to  153  f  t.  s.  of  Warren 6 

Thirty-first  st.,  Michigan  to  250  ft.  s.  of  Warren 6 

150  ft.  s.  of ,  to  Norton 6 

Thirty-second  St.,  Michigan  to  15  ft.  s.  of  Buchanan 4 

'*  15  ft.  s.  of ,  to  86  ft.  n.  of  Buchanan 6 

**  85  ft.  n.  of ,  to  885  ft.  n.  of  Buchanan 8 

"  885  ft.  n.  of  Buchanan  to  82  ft.  n.  of  Horatio 6 

Thirty-third  St.,  Michigan  to  Horatio 6 

Thirty-fourth  St.,  Michigan  to  186  ft.  n.  of  Jackson 8 

'*  64  ft.  s.  of,  to  132  ft.  n.  of  Buchanan 8 

••  182  ft.  n.  of*Buchanan  to  126  ft.  n.  of  Rich C 

Thirty-fifth  st.,  Michigan  to  n.  line  of  Buchanan 6 

**  n.  line  of  Buchanan  to  277  ft.  n.  of  n.  of  Rich 8 

Thompson  ct.,  n.  of  Forest  115  ft 4 

Tillman  ave.,  Michigan  to  800  ft.  n.  of  Merrick 6 

"  Hudson  to  McGraw 6 

Toledo  ave.,  Livernois  to  McKinstry 6 

"  McKinstry  to  860  ft.  e.  of  Scotten 4 

•'  860  ft.  e.  of  Scotten  to  Hubbard 6 

"  w.  line  of  W.  Boulevard  to  Twenty-fifth 6 

Tonti  St.,  Van  Dyke  to  Parker 6 

Torrey  st..  Twenty-eighth  to  Lovett 4 

"  crossing  w.  side  of  Scotten 4 

Townsend  ave.,  Jefferson  to  86  ft.  n.  of  s.  of  Waterloo — .  6 

**  n.  from  Mack  208  ft. 6 

*'  208  ft.  n.  of  Mack  to  s.  line  of  Gratiot 4 

"  s.  line  of  to  8-in.  main  in  Gratiot 8 

■**  8-in.  main  In  Gratiot  to  n.  line  of  Palmer 6 
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Michigan  to  Plum 6 


44 
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Trombly  St.,  Oakland  to  Hastings 6  tnm. 

Crystal  to  Russell 4  •♦ 

*•  Russell  to  ao  ft.  e.  of  w.  of  Dubois 8 

188  f  t.  w.  of  to  Chene 8- 

Chenetow.  line  of  Collins 4  "^ 

*•             crossing  Collins 6  " 

e.  line  of  CoUins  to  78  ft.  e.  of  Ellery 4  *• 

72.  ft.  e.  of  Ellery  to  e.  line  of  Mt.  Elliott 6  «. 

Trowbridge  ave.,  16-in.  main  to  e.  line  of  Woodward 6  ** 

"                     e.  line  of  to  611  ft.  e.  of  Woodward 4  •* 

Trumbull  ave.,  alley  s.  of  to  Abbott 10 

AbbotttoaOft.  n.  of 8 


«• 
«« 


**  MintiloPAn  tr\  Plum  A  »* 


ft* 


«« 


Grand  River  to  alley  n.  of 8 

•*  Calumet  to  Forest 8  " 

Forest  to  497  ft.  n.  of  G.  T.  R.  R 8  •• 

497  ft.  n.  of  G.  T.  R.  R.  to  60  f t.  n.  of  Piquette 8  •« 

*  60.  ft.  n.  of  Piquette  to  Holden 8 

**  alley  w.  of,  Cherry  to  Pine.. 8 

alley  w.  of ,  Pine  to  Myrtle 4  •• 

*  alley  w.  of,  alley  n.  of  Grand  River  to  Calumet 8  •• 

Tuscola  St.,  Fourth  to  Third 8  •• 

**  alley  s.  of,  Greenwood  to  alley  w.  of  Fourth    4  •• 

Twelfth  St.,  468  ft.  s.  of  to  River  St 4  ** 

'*  17  ft.  s.  of  n.  of  River  to  81  ft.  s.  of  n.  of  Lafayette. . .  8  *• 

••  86  ft.  s.  of  n.  of  Howard  to  25  ft.  s.  of  n.  of  Baker 8  •• 

'•  Baker  to  Calumet 8  « 

"  Calumet  to  s.  line  of  Boulevard 8  •* 

**  s.  line  of  to  16  ft.  s.  bf  n.  line  of  Boulevard 10  •« 

"  alley  w.  of,  from  121  ft.  s.  of  to  Porter 4  '» 

Twentieth  St.,  Fort  to  Michigan 8 

Twenty-first  St.,  Fort  to  Standish 4 

"  alley  w.  of,  Brievoort  to  Webster 4 

Twenty-second  St.,  Fort  to  Dalzelle 8 

Twenty-third  st..  Fort  to  Magnolia 6 

••  Magnolia  to  35  ft.  s.  of  Linden 8  •• 

"  86  ft.  s.  of  Linden  to  100  ft.  n.  of  Poplar 4  *• 

100  ft.  n.  of  Poplar  to  Kirby 8 

•♦  Kirby  to  8.  line  of  McGraw -. 4  «• 

**  s.  line  of  McGraw  to  Ivy  pi 8 

Twenty-fourth  St.,  River  st.  to  Fort 4 

Fort  to  Baker 6  •• 

Bakertos.  line  of  Michigan 8        "     «*' 

8.  line  of  to  52  ft.  n.  of  Michigan 18  •• 

52  ft  n.  of  to  138  ft.  n.  of  Michigan 18  •• 

18S  ft.  n.  of  to  192  ft.  n.  of  Michigan 20  «« 

192  ft.  n.  of  Michigan  to  Butternut 2i  ." 

♦•  Butternut  to  Buchanan lO'  " 

"  Buchanan  to  n.  line  of  McGraw 8 

•*  n.  line  of  McGraw  to  Chope  pi 6 

Twenty-fifth  st.,  Howard  to  Baker 4 

"  Baker  to  Toledo 6 

•♦  E  St.  to  Michigan 4 

'*  Michigan  to  Hancock 6 


«• 


» 
•« 

4« 
•  • 
«• 


1. 


••  crossing  Warren 8  ." 

"  69  ft.  s  of  Hudson  to  n.  line  of  McGraw 8  /• 
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Twenty-sixth  st. ,  218  ft.  8.  of  E  st.  to  14G  ft.  s.  of  Hancock 6         iron . 

146  ft.  8.  of  to  4«1  ft.  n.  of  Hancock 8 


4:^1  ft.  n.  of  Hancock  to  McOraw 6 

Twenty-seventh  St.,  Myrtle  to  s.  line  of  Buchanan 6 


**  /ttvkaelner  Dii/tVionon  Q  (* 


crossing  Buchanan 8 

"  n.  line  of  Buchanan  to  82  ft.  n.  of  s.  of  McGraw.    ...  6 

Twenty-eighth  st ,  Michigan  to  14  ft.  n.  of  Rich 6 

Twenty-ninth  st.,  566  ft.  s.  of  Michigan  to  Buchanan 6 

Union  St.,  Fifth  to  Fourth 3 

Uthes  St.,  McKinstry  to  Clark 4 

Van  Dyke  ave.,  Jefferson  to  150  ft.  n.  of  Waterloo  8 


Jefferson  connecting  with  42-inch  main  22  ft.  of 10 

Vincennes  st.,  McClellan  to  172  ft.  e.  of  e.  of  same 6 

Vine  St.,  crossing  e.  side  of  Fifth 4 

'•        Fifth  to  Fourth 8 

Vinewood  ave..  Fort  to  Buchanan. , 24 


Sixteenth  to  Fourteenth 4 

alley  w.  of  Wabash  to  Avery 4 

Twelfth  to  1»5  ft.  w.  of  (n.  side) 4 

Trumbull  to  106  ft.  w.  of  Seventh 6 

106  ft.  w.  of  Seventh  to  Greenwood 4 

Greenwood  to  Third ;  6 


Third  to  Cass ; 8 

6  ft.  e.  of  w.  of  Cass  to  105  ft.  e.  of  Riopelle 4 

Warren  ct.  to  w.  line  of  Dubois 4 

crossing  Dubois  56  ft 6 


e.  line  of  Dubois  to  e.  line  of  Grandy 4 


i( 


<« 

(» 

t4 

t( 
(t 
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"  276  ft.  8.  of  n.  line  of ,  to  n.  line  of  Worcester 8  ** 

"  n.  line  of  Worcester  to  Mack 6  •' 

"  Mack  to  n.  line  of  Gratiot 8  '♦ 

•♦  Gratiot  to  Harper 6 

**  TAflpAi*aM%n  nf\rfnar»i-ivier  -nrffti  AOAnnVk    main  OO  ft-     r\f  1A  ii 


4( 
t( 
ti 
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•'  Buchanan  to  Merrick 10  '* 

"  Merrick  to  Grand  River 8  '* 

"  Fort  to  430  ft.  n.  of  Toledo .*   6  '♦ 

••  F  St.  to  Buchanan 6  '* 

"  crossing  Vinewood,  s.  of  M.  C.  R.  R.  betw.  mains,  22  ft . .    6  '♦ 


Virginia  ave.,  Hamilton  Boulevard  to  w.line  of  Woodward,  n.  and  s.sides,  4 

*•  5  ft.  e.  of  w.  line  of,  to  16-inch  main  in  Woodward 6 

Visgar  st..  Twenty-eighth  to  Lovett 6 

•*  crossing  e.  side  of  Scotten 6 

**  La  Salle  to  Vinewood 6 

Wabash  ave.,  n.  line  of  M.  C.  R.  R.  to  n.  line  of  Ottawa 6 

*•  n.  line  of  Ottawa  to  s.  line  of  Buchanan 4 

"  s.  line  of  Buchanan  to  s.  line  of  Grand  River 8 

*•  crossing  Grand  River 6 

'♦  n.  line  of  Grand  River  to  18  ft.  s.  of  s.  line  of  L.  S.  &  M.  S. 

R.  R 8 

"  18  ft.  s.  of  8.  of  L.  S.  R.  R.  to  186  ft.  n.  of  Piquette 6 

••  crossing  N.  Boulevard 6  •' 

Walbridge  St.,  Baldwin  to  Van  Dyke 6 

Walker  st.,  Atwater  to  Jefferson 4 

Walnut  St.,  264  ft.  w.  of  to  Van  Dyke ; 6 

Warren  ave.,  w.  line  of  Scotten  to  Grand  River 6 


(( 
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"  12  ft.  e.  of  w.  of  to  10  f t.  w.  of  e.  of  Jos.  Campau 6 

••  crossing  Collins 6  " 

*•  w.  lineof  Moran  toDetloffct 6  " 

"  2  ft.  e.  of  w.  to  e.  line  of  Mt.  Elliott 6 
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Warren  are.,  Helen  to  888  ft.  e.  of  same 4 

Warren  ct.,  181  ft.  8.  of  to  56  ft.  n.  of  Warren  ave 4 

Warsaw  pi.,  17  ft.  e.  of  Dequindre  to  St.  Aubin 6 

Washington  are.,  Michigan  to  State 80 

Michigan  to  Park 10 

"                     alley  w.  of,  from  alley  s.  of  State  M  alley  e.  of  Bagley.    4 
*•                     alley  e.  of,  from  alley  s.  of  State  to  alley  w.  of  Wood- 
ward   4 

Waterloo  St.,  Dequindre  to  Jos.  Campau 4 

''  Jos.  Campau  to  Burlage  pi 6 

Burlage  to  Mt.  Elliott 8 

Mt.  Elliott  to  66  ft.  e.  of  Beaufait  4 


u 


M 
«•- 
«• 
«• 

M 


**              66  ft.  e.  of  Beaufait  to  Bellevue 6 

Field  to  Sheridan »....  6 

Townsend  to  Baldwin 6 

Watson  Bt,  Woodward  to  Brush 4 

Brush  to  Reservoir 94 

"            Dequindre  to  Chene 4 

Wayne  st.,  s.  from  Woodbridge  178  ft 4 

Woodbridge  to  Michigan 6             •• 

Webster  pi.,  Twenty-second  to  alley  e.  of  same 6             ** 

"             Nineteenth  to  alley  w.  of  Eighteenth 4             ** 

Webb  ave.,  e.  line  of  Hamilton  Boulevard  to  w.  line  of  Woodward 4             '* 

••            w.  line  of  Woodward  to  16-in.  main 6             •* 

Welch  ave.,  Flumer  to  s.  line  of  M.  C.  R.  R 6 

211  ft.  s.  of  to  809  ft.  n.  of  Stark 6 

"            B.  line  of  IngersoU  to  n.  of  city  limits 6             ** 

Wesson  ave.,  Toledo  to  Herbert 6             ^ 

West  Boulevard,  (both  sides).  Fort  to  Shady  lane 4             ** 

"                    (w.  side).  Shady  lane  to  Baker 8             •• 

"                    (w.  side),  n.  line  of  Dix  to  n.  line  of  Toledo 4             •• 

"                    (w.  side),  E.  St.  to  444  ft.  s.  of  Michigan 6             •• 

(w.  side),  444  ft  s.  of  to  s.  line  of  Michigan 4             •« 

*'                    (w.  side),  crossing  Michigan 6             •• 

"                    (w.  side),  Michigan  to  Myrtle 6          -  *« 

"                    (e.  side).  Baker  to  196  ft.  n.  of  Toledo 6          •  •• 

Western  Hay  Market,  171  ft  w.  of  to  Trumbull 8             •• 

Westminster  ave.,  16-in.  main  to  1,222  ft.  e.  of  Woodward 6             '* 

Whipple  St.,  Baldwin  to  Van  Dyke 4             •• 

Whiting  ave.,  Jos.  Campau  to  1,880  ft.  e.  of  same 4 

Widman  pi.,  Harper  to  Milwaukee 6 

Wight  St.,  Chene  to  MoDougall 4  ' 

♦•          McDougall  to  Mt.  EUiott,  w.  line  of 10             " 

w.  Uneof  Mt.  EUiotttollOft.  e.  of  Meldrum 6             *• 

••          alley  8.  of,  from  McDougall  to  280  ft.  e.  of  same 4             *• 

Wilcox  St.,  Woodward  to  Miami 18 

Wilkins  St.,  Brush  to  Russell 4 

'*            158  ft.  w.  of  Riopelle  to  Orleans 4              «• 

'•            Orleans  to  30-in.  main  in  Chene 8             " 

Willard  St.,  Van  Dyke  to  255  ft.  e.  of  same .-. 4 

Williams  ave.,  Michigan  to  Hancock 6 

*'                crossing  Warren p             •* 

"                 Merrick  to  Hudson 6              •• 

*•                Stanley  to  McGraw 6 

Willis  ave.,  crossing  e.  side  of  Twelfth 4 

•'            e.  line  of  Twelfth  to  Avery 6 

Eighth  to  Sixth 4 


»« 


«< 


«* 
u 


«* 


<« 


85  ft.  n.  of  Grand  River  to  McGraw 6 

Winter  St.,  Dequindre  to  481  ft.  e.  of  same 4 

Witherell  st..  Woodward  to  Miami 16 


(4 


Woodward  to  Miami . .     . 6 

Miami  to  Adams 4 


Woodland  ave.,  16-in.  main  to  e.  line  of  Woodward 6 


"  e.  line  to  780  ft.  e.  of  Woodward 4 

Woodward  ave.,  (e.  side),  s.  from  Atwater  S46  f t 8 
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Willis  ave.,  Greenwood  to  Fourth 4  iron. 

"           Fourth  to  Woodward 6  " 

**            Woodward  to  Beaubien 4  " 

"            Beaubien  to  St.  Antoine 8  " 

"           St.  Antoine  to  HastinKS. 6  *• 

"  Hastings  to  856  ft.  e.  of  same 4 

"  856  ft.  e.  of  Hastings  to  Rivard 8 

"  Rivard  to  RusseU 6 

*•            Russell  to  e.  line  of  Chene 4  '• 

"            e.  line  of  Chene  to  Grandy 8  *' 

*'           Jos.  Campau  to  Collins 6  " 

"  Collins  to  146  ft.  e.  of  same 4 

**            crossing  Moran,  w.  side 6  " 

"  Moran  to  alley  w.  of  Mt  Elliott 4 

"            alley  s.  of,  from  90  ft  n.  of  s.  of  Willis  to  alley  w.  of  Avery. .  4  " 

Winder  St.,  Woodward  to  w.  line  of  Beaubien 4  •• 

'•           crossing  Beaubien 6  •' 

**           e.  line  of  Beaubien  to  Orleans 4  " 

Wing  pi.,  Nineteenth  to  alley  w.  of  Eighteenth 4 

Winslow  ave..  Grand  River  to  85  ft.  n.  of  same 4 


4« 
tt 


•'  OK  ff     n     t\*  Amim/I  1>(va«*  frv  MA/a<M«r  A  ti 


(« 

4i 
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(( 


ti 
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**  Adams  to  alley  s.  of  Elizabeth 8  ** 

*'  alley  s.  of  Elizabeth  to  Columbia 6 

Wolff  St.,  Scotten.to  857  ft.  e.  of  same 4 

Woodbridge  St.,  Second  to  First 6 

"  First  to  Griswold 4 

**  Griswold  to  24  ft.  e.  of  w.  of  Woodward 6 

**  24  ft.  e.  of  w.  of  Woodward  to  6  ft.  e.  of  e.  line  of  St. 

Antoine 8 

"  6  ft.  e.  of  e.  of  St.  Antoine  to  Dubois 6 

"  300  ft.  w.  of  to  Jos.  Campau 6 

"  Joseph  Campau  to  400  ft.  e.  of  same 4  " 

"  400  f  t.  e.  of  Jos.  Campau  to  McDougall 6 

826  f  t.  w.  of  to  Leib 4 

"  alley  s.  of ,  Bates  to  Randolph 4  *' 

*'  alley  8.  of,  Brush  to  210  ft.  e.  of  Beaubien 4  *' 

"  alley  8.  of ,  McDougall  to  Walker 4 


i( 


tt 


"                    (e.  side),  Milwaukee  to  102  ft.  s.  of  N.  Boulevard 6  '* 

(e.  side),  102  ft.  8.  of  to  N.  Boulevard 4 

**                    (e.  side),  crossing  s.  side  Melbourne 6  " 

*"                    (e.  side),  crossing  Chicago  Boulevard 6  '* 

"                    (e.  side),  crossing  Boston  Boulevard 6  " 

(w.  side),  8.  from  Atwater  171  ft 4 

*•                    (w.  side),  crossing  Virginia  ave 6  *' 

"                    (w.  side),  crossing  Shakespeare  Boulevard 6  " 

**                    (w.  side),  crossing  Schiller  Boulevard 6  ** 

•*                    Atwater  to  Jefferson 16  *' 

•'                    Jefferson  to  Soldiers'  Monument 24  *' 

"                    Bagg  to  Edmund 24  " 

"                    Atwater  to  Adams 8  " 
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Woodward  aTo.,  Adams  to  Baltimore 10 

Baltimore  to  Clay 8  " 

"                    N.  Boulerard  to  Woodland 1«  •* 

**                    Woodland  to  16  ft  n.  of  city  limits IS  «* 

HigfatoaOOftn.of  Canfleld 4  « 

"                    aUey  e.  of,  alley  s.  of  Atwater  to  alley  s.  of  Jefferson. .  4  ,  ** 

**                    alley  e.  of,  alley  s.  of  Lamed  to  alley  s.  of  Cadillac  sq. .  4  ** 

'*                    alley  e.  of,  alley  s.  of  to  Gratiot 6  ** 

*'                    alley  e.  of,  Gratiot  to  12  ft.  s.  of  n.  of  John  R 8  ** 

**                    all^  e.  of,  18  ft.  s.  of  n.  of  John  R.  to  172  ft.  s.  of  Witheroll  8  ** 

alley  e.  of.  (private  alley),  80  ft.  s.  of  to  Witherell,  07  ft.  8  *■ 

**                    alley  e.  of,  alley  s.  of  Elizabeth  to  s.  line  of  Elizabeth..  8  '** 

"                   all^  e.  of ,  crossing  s.  side  of  Elizabeth 4     -       ** 

"                    alley  e.  of ,  Elizabeth  to  Columbia 6  ** 

"                    alley  e.  of ,  Columbia  to  Montcahn 4  ** 

"                    alley  w.  of,  Atwater  to  alleys,  of  Jefferson.. 4  ** 

*'                    alley  w.  of ,  all^  s.  of  to  Lamed 4  ** 

**                    alley  w.  of,  Lamed  to  Congress. 8  ** 

**                    alley  w.  of.  Congress  to  alley  s.  of  Port 4  ■* 

alley  w.  of,  alley  s.  of  State  to  alley  e.  of  Washington. . .  4  ** 

alley  w.  of,  Montcalm  to  ^igh 8  '  ** 

Woodward  aTe.  terrace.  Woodward  to  w.  Ihie  of  John  R 4  ** 

Wreford  pi.,  crossing  w.  side  of  Vinewood 6  ** 

**             crossing  Hubbard  Boulevard 6 

Wreford  ave..  Grand  River  to  Eighteenth 4 

Zender  pi.,  EUery  to  288  ft.  e.  of  same 8 

"           288  ft.  e.  of  Ellery  to  Mt.  Elliott 4  • 
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DETROIT    WATER    WORKS. 


M  ET  ER    RATES. 

First  SfOOO  €nblc  Feet^  each  month,  each  100  gallons 7$)  of  a  cent. 

All  over,  each  100  gallons ^  of  a  cent. 


ASSESSMENT     RATES. 
From  July  Ist,  1886., 

PER  ANNUM 

For  Family,  household  purposes $5  00 

Oreen  Ho  use  ft.— Special  rate>\ 

Private  Stables,  for  each  horse 2  00 

lilvery  Stables,      "      "         "     2  00 

Dray  and  Team  Horses,  each 1  00 

Coivs,  each 1  00 

Stores  and  Offices $2  00  to  20  00 

BaRerles,  average  daily  use,  for  each  barrel  of  flour 3  60 

Saloons,  Groceries  and  Provision  Stores,  from $3  00  to  100  00 

Bar,  with  faucet,  from 8  00  to  50  00 

Fish  Houses 10  00  to  100  00 

Slaughter  Houses.— Special  rates. 

Hotels  and  Taverns,  in  addition  to  family  rate,  each  room 1  00 

Boarding  Schools,  each  room 1  00 

Public  Schools,  from $5  00  to  50  00 

Building  Purposes,  each  1  M  brick 5 

"                     "                 "     100  yards  plastering 10 

♦'                     "                 "     perch  stone.  .^ IH 

Printing  Offices.— Special  rates. 

Butcher  Stalls,  each  not  less  than 3  00 

Workshops,  for  10  persons  or  under 3  00 

•'                for  each  additional  10  persons 1  00 

Estimated  (juantities  of  water  each  100  gallons 2 

Boarding  Houses,  in  addition  to  family  rate,  each  boarder 1  00 


FIXT  URES. 

Bath  Tubs,  for  families,  1st  tub,  $2;  each  additional $1  00 

Bath  Tubs,  public,  each  tub 5  00 

Water-closets,  for  a  family,  1st  closet,  S3  00;    each  additional,  $2  00 

$3  00  to  15  00 
Water-closets,  for  Hotels,  Stores,  Factories,  etc.,  for  ten  per- 
sons, $5  00;  each  additional  person 25 

Rod  Water-closets,  not  less  than 6  00 

Urinals,  not  less  than 2  00 

Wash-Hand  Basins,  for  family $1  00  to  3  00 

"            "               "          for  other  purposes,  each  person 25 

Permanent  W^ash  Tubs 2  00 

Hose,  for  lawn  and  street  sprinkling  purposes free. 

Hose,  for  other  purposes ^3  00  to  30  00 

Fountains 5  00  to  20  00 

.Street  Sprinklers,  each  wagon 150  00 

Where  there  is  a  waste  of  water  a  proper  increase  of  rates  will  be  made. 


REPORT 


OP  THE 


BOARD  OF  WATER  COMMISSIONERS 


OP  THE 


CITY   OF  DETROIT. 


Water  Commissioners'  Office, 

Detroit,    January  30th,   1894. 

To  t?ie  Gommon  Gouncil  of  the  City  of  Detroit: 

Gentlemen — The  Board  of  Water  Commissioners  respect- 
fully submit  their  annual  report  for  the  year  ending  December 
3l8t,  1893.  The  reports  of  their  subordinate  officers,  covering 
in  detail  the  operations  of  the  Board,  are  in  the  hands  of  the 
printer,  and  will  be  presented  to  your  honorable  body  imme- 
diately upon  their  completion. 

As  reported  in  our  last  annual  report,  the  litigations  grow- 
ing out  of  the  Hurlbut  will  had  then  been  adjusted,  and 
therefore  your  Commissioners  were  at  liberty  to  enter  upon 
certain  expenditures  to  improve  and  beautify  the  Water 
Works  Park. 

During  the  last  year  an  iron  fence,  running  along  the  en- 
tire frontas:e  of  the  grounds  and  one  hundred  feet  back  from 
the  front  upon  each  side,  has  been  constructed.  A  contract 
has  also  been  entered  into  for  the  construction  of  a  gateway 
costing  $30,000.  This  was  designed  to  be  a  memorial  tribute 
to  Mr.  Hurlbut,  and  for  this  reason  is  styled,  and  the  words 
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engraved  on  its  front,  "The  Hiirlbut  Memorial  Gate."     This 
is  about  one-half  completed  at  the  present  time. 

These  improvements,  together  with  others  being  made  in 
the  grounds,  its  increased  floral  display,  the  planting  of  orna- 
mental shrubbery  and  trees,  and  the  reclaiming  of  the  marshy 
portion  of  the  grounds  near  its  western  frontage  on  the  river, 
by  means  of  a  miniature  canal  and  islands,  will  render  the  park 
as  enjoyable  and  fully  as  interesting  as  any  in  the  city. 

The  new  engine  contracted  for  about  one  year  ago  is  very 
nearly  completed. 

During  the  year,  $146,000  of  bonds  came  due.  It  became 
necessary,  for  the  redemption  of  these  bonds,  to  effect  a  loan 
of  $75,000  for  one  year,  and  which  was  done  by  procuring  the 
-extension  of  bonds  to  that  amount  and  for  the  said  time  at  six 
per  cent  interest. 

The  expenses  during  the  past  year  for  general  construction 
have  been  large.  The  readjustment  of  our  pipeage  system,  the 
details  of  which  will  be  found  in  the  Civil  Engineer's  report, 
has  been  accomplished  at  an  expense  of  about  $78,000.  The 
results  attained  are  very  apparent  to  many  of  the  consumers, 
who  have  hitherto  been  much  annoyed  by  short  supplies  and 
low  pressures,  and  are  fully  set  forth  in  the  report  above 
referred  to. 

We  have  labored  to  meet  the  fullest  needs  of  the  city,  and 
at  the  same  time  preserve  the  economy  of  our  administration. 
The  results,  as  set  forth  in  the  following  comparative  statement 
for  the  years  1888  to  1893,  fully  justify  this  statement: 


YEARS.  ,   Population. 


1888 1  194.247 

1 889 205,598 

1890 215,808 

1891 230.051 

1892 240,563 

1898 257.050 


Operating 
Expenses. 


$93,783  50 
93,931  00 
95,746  85 
88,086  62 
91.534  82 
92  031  40 
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From  this  it  a^ears  that  with  a  population  in  1893  of 
62,000  more  people  to  supply  than  in  1888,  with  all  the  attend- 
ant  growth  of  manufacturing  and  business  interests,  the  opera- 
ting expenses  Were  more  than  $1,700  less  than  in  1888,  Almost 
all  this  saving  is  attributable  to  the  use  of  meters  by  all  large 
consumers.  Upon  a  conservative  estimate,  the  annual  saving 
from  the  use  of  meters  alone  is  not  less  than  $50,000.  This  is 
not  only  a  sdving  in  the  expense  to  the  city,  but,  with  very 
few  exceptions,  a  reduction  of  the  cost  to  manufacturers  and 
metered  consumers. 

The  suggestion  that  is  made  to  abolish  water  rates  and 
raise  the  necessary  expenses  of  a  water  supply  by  general  tax- 
ation, will,  upon  reflection,  be  seen  to  be  so  utterly  impractica- 
ble and  chimerical  that  it  does  not  merit  discussion. 

The  detailed  statement  of  expenditures  already  submitted 
to  your  honorable  body,  for  the  year  1893,  and  those  regularly 
submitted  every  January  for  each  previous  year,  prove  conclu- 
sively that  no  public  funds  have  been  used  by  this  Board  to 
influence  any  proposed  legislation  respecting  the  Board,  and 
the  undersigned  supplement  this  evidence  with  their  several 
denials  that  anything  of  the  kind  has  ever  occurred  during 
their  respective  terms  of  office,  and  repudiate  any  statements 
or  insinuations  to  that  effect  as  wholly  false  and  without  any 
justification.  Whatever  may  be  the  case  in  other  departments 
of  the  municipal  government,  the  Board  of  Water  Commis- 
sioners cannot  be  pilloried  in  court  for  unlawfully  using  its 
funds  with  the  legislature,  or  for  any  purposes  foreign  to  the 
object  for  which  it  was  created. 

All  of  which  is  respectfully  submitted. 

AUGUST  GOEBEL, 
SAMUEL  G.  CASKET, 
HENRY  M.  DUFFIELD, 
FRANK  E.  KIRBY, 
JOSEPH  L.  HUDSON, 

Commissioners, 


REPORT 


OP  THE 


GENERAL  SUPERINTENDENT  AND  SECRETARY 


January  2d,  1894. 
To  the  Board  of  Water  Commissioners : 

Gentlemen — I  respectfully  submit  my  report  of  the  general 
operation  and  construction  of  the  works  for  the  preceding 
year,  together  with  statements  of  the  financial  transactions  of 
the  Board. 

CONSTRUCTION. 

The  construction  of  the  works  may  be  divided  into  two 
classes,  ordinary  and  extraordinary.  The  ordinary  construc- 
tion is  that  which  is  included  in  the  extension  of  pipe  to  keep 
pace  with  the  growth  of  the  city,  the  purchase  and  placing  of 
meters,  and  such  other  incidentals  as  naturally  occur  in  each 
department.  The  extraordinary  is  the  laying  of  large  supply 
mains,  the  purchase  of  new  machinery,  and  the  erection  of 
buildings,  in  fact  what  may  be  called  the  enlargement  of  the 
works. 

The  entire  expenditures  for  construction  were  $378,048.94, 
of  which  $210,152.52  was  for  extraordinary  construction,  less 
$11,000,  excess  of  pipe  on  hand  this  year  over  last.  This 
amount  includes  $110,572.47  expended  at  the  pumping  works 
for  the  new  engine,  the  enlargement  of  the  engine  and  boiler 
houses,  the  building  of  a  new  conduit,  and  the  rearrangement 
and  addition  to  the  system  of  force  mains  within  the  grounds. 
Additional  to  this  is  the  expenditure  of  $22,049.56,  chargeable 
to  the  Hurlbut  Fund,  and  expended  for  the  construction  of 
the  iron  fence,  the  Hurlbut  Memorial  Gateway,  and  the  general 
improrement  and  care  of  the  grounds,  making  the  total  of 
extraordinary  construction  $232,202.08. 
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It  includes  about  $78,634.45  expended  in  readjusting  the 
general 

PIPEAGE  SYSTEjNI. 

Ill  my  report  for  the  year  1891,  I  referred  at  some  length  to 
the  great  differences  in  pressures  throughout  the  city.  I  stated 
that  I  had  placed,  through  the  courtesy  of  the  Fire  Depart- 
ment, in  different  engine  houses,  thirteen  pressure  gauges,  and 
had  had  a  record  made  of  their  readings  every  hour. 

This  idea  was  the  outiyrowth  of  numerous  and  constant 
complaints  having  been  made  to  me  of  short  supplies  and  low 
pressures  in  certain  localities,  and  was  adopted  simply  to 
obtain  absolute  and  reliable  information'. 

I  reported  also  at  that  time  that  certain  gates  controlling 
the  supply  of  water  to  these  localities  where  the  pressures 
were  unusually  large  had  been  partially  closed,  which  had  the 
effect  only  of  partially  curing  the  evil. 

With  the  very  limited  knowledge  of  engineering  that  I 
possessed,  or  was  had  by  any  of  the  then  employes  of  the 
Board,  it  was  impossible  to  arrive  at  the  true  cause  that 
was  producing  this  unhealthy  condition,  and  not  knowini^  the 
cause,  it  was  impossible  to  cure  it.  This  condition  continued 
to  exist,  with  but  little  variation,  during  the  succeeding  year 
of  1892.  Early  in  the  year  just  passed,  a  civil  engineer  was 
employed  by  the  Board,  and  reported  to  rae  for  duty.  I 
requested  him  to  commence  an  immediate  and  thorough  study 
of  our  entire  pipeage  system.  I  gave  him  the  data  I  had  col- 
lected, and  asked  him  to  report  to  me  the  results  of  his  labors 
as  soon  as  he  possibly  could. 

That  report  was  received  and  read  to  your  honorable  body, 
showing  conclusively  the  mistakes  that  had  been  made  and 
the  steps  necessary  to  take  to  remedy  the  evil. 

His  recommendations  were  concurred  in,  and  he  was  in- 
structed to  carry  out  his  plan  for  the  rearrangement  of  the 
system. 

This  work  and  the  results  therefrom  are  best  understood 
from  his  own  report.     I  will  simply  refer  you  to  the  following 
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Statement,  showing  the  elevations  of  water  before  and  after 
the  changes  in  the  system  had  been  made: 


Location. 


Comer  Russell  st.  and  Ferry  ave. . 

Alexandrine  and  Cass  aves 

Russell  and  High  sts 

Gratiot  and  Grandy  aves 

Grand  River  ave.  and  Sixteenth  st 
Woodward  and  Milwaukee  aves. . . 

Bagg  and  Sixteenth  sts 

Fort  St.  and  Elmwood  ave 

Baker  and  Sixth  sts 

Scotten  and  Michigan  aves 

Hubhard  ave.  and  Fort  st 

Jefferson  ave.  and  Randolph  st 

Bagley  ave.  and  Clifford  st 


Former             Present 
Elevations.      Elevations. 

2. 6  feet.       28. 6  feet. 

31.2     ' 

43.1     *• 

29.3     ' 

41.6     '* 

29.3     ' 

45.5     ** 

34.9     ' 

39.3     •* 

19.       • 

40.5     ** 

44.1     ' 

46.7     '• 

44.8     • 

52.2     •* 

43.3     ' 

57.8     " 

51.5     • 

52.2     '' 

58.9     ' 

58.9     " 

49.       • 

49.7     " 

46.       • 

64.4     " 

A  water-works'  of  the  size  and  importance  of  Detroit,  and  in 
fact  any  water-works,  is  not  complete  without  its  civil  engineer 
to  advise  and  counsel  with,  and  I  congratulate  the  Board  upon 
having  procured  one  of  unquestionable  ability. 

METERS. 

The  introduction  of  meters  has  continued  during  the  past 
year,  but  not  of  course  with  as  largely  beneficial  results  as 
shown  in  the  four  years  previous.  One  of  the  causes  for 
this  is  the  fact  that  most  of  the  meters  placed  during  the  year 
were  upon  small  consumers,  the  larger  ones  having  already 
been  metered.  Up  to  this  time  meters  have  only  been  placed 
on  business  houses,  stores,  factories,  etc.,  and  hardly  any,  only 
by  request,  upon  families.  This  fact  alone  would  prevent  any 
such  showing  as  those  of  1889,  1890,  1891  and  1892.  Another 
cause  for  the  increased  amount  pumped  is  this,  that  during 
the  year  the  pressure  of  water  has  been  materially  increased. 
The  average  increase  was  five  pounds,  or  what  is  equivalent  to 
an  extra  elevation  of  nearly  twelve  feet,  and  twenty-eight  per 
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cent,  over  the  previous  average.  This  increased  pressure 
largely  increases  the  quantity  of  water  discharged  through  an 
orifice  in  a  defective  water  pipe,  or  through  a  faucet  purposely 
or  accidentally  left  open. 

The  amount  of  water  pumped  each  hour  during  the  day 
and  night' indicates  conclusively  that  during  each  hour  about 
800,000  gallons  are  wasted.  This  waste  is  undoubtedly  very 
largely  caused  by  constantly  flowing  streams,  of  greater  or  less 
size,  throughout  the  whole  system  of  supply,  not  only  in  de- 
fective service  pipes  and  fixtures  but  in  the  pipeage  system 
itself.  I  have  already  submitted  this  matter  to  the  engineer 
and  requested  hii^i  to  devise  some  means  of  investigating  and 
locating  the  leaks  that  are  existing  in  the  supply  and  distribu- 
tion mains,  which  will  be  probably  attended  to  during  the 
coming  year.  The  work  of  the  examiners  under  Superintend- 
ent Putnam  is  already  accomplishing  this  work  as  far  as  service 
pipes  and  fixtures  in  houses  are  concerned. 

I  desire  in  this  connection  to  introduce  an  article  from  the 
pen  of  Col.  William  Ludlow,  a  distinguished  engineer  of  na- 
tional reputation,  and  one  who  has  been  in  a  position  to  judge, 
and  with  an  education  and  intellect  to  appreciate  all  of  the  fea- 
tures and  influences  that  pertain  to  the  subject  of  water  supply, 
the  necessity  for  preventing  waste  and  the  means  that  should 
be  adopted  to  accomplish    hat  result. 

READ  IT. 

THE  OPINION  OP  AN  EXPERT. 

Water  waste'  arises  from  many  causes — le^ky  mains  and 
pipes,  defective  appliances  of  all  kinds,  lack  of  supervision  of 
public  openings,  and  the  perpetual  flow  from  horse-troughs, 
bar-rooms,  hotels,  private  houses,  etc.  In  addition,  is  the  im- 
mense loss  through  factories  and  mills,  where  the  pipes  are 
constantly  flowing,  and  which  do  not  even  shut  off  the  water 
when  the  works  are  closed. 

There  are  but  two  practicable  methods  of  checking  this 
waste,  viz. :  by  a  system  of  inspection  and  enforcement  of  pen- 
alties, and  by  measuring  and  charging  for  the  quantity  taken. 
The  former  plan  involves  domiciliary  visiting,  always  cumber- 
some and  objectionable,  by  an  army  of  inspectors,  subject  to 
both  obstruction  and  improper  influences  in  the  discharge  of 
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their  duties,  and  unless  thoroughly  systematized  and  maintained 
and  aided  by  indirect  instrumental  determinations,  is,  in  the 
nature  of  things,  an  approximation  only  to  an  effective  method. 

Actual  measurement  is  preferable,  as  being  more  exact, 
automatic,  effective  and  equitable.  The  water  meter  is  merely 
a  sleepless  and  tireless  machine,  not  susceptible  to  bribery  or 
violence  without  discovery,  requiring  little  attention,  and  re- 
cording actual  consumption  regardless  of  the  disposition  made 
of  the  wafer  which  passes  through  it. 

The  two  systems  may  be  compared  by  supposing  a  given 
establishment  to  be  furnished  with  gas  at  an  annual  rental, 
and  its  economical  use  dependent  upon  the  carefulness  of  the 
occupants  and  an  occasional  visit  by  an  inspector. 

It  is  sometimes  said  that  water  should  be  as  **f  ree  as  air,"  and 
in  truth  it  is  to  any  one  who  chooses  to  procure  it  for  himself, 
as  light  is  free  to  him  who  goes  to  bed  at  dark;  but  he  who 
wishes  either  light  or  water  supplied  to  him,  when  and  where 
and  in  such  amount  as  he  shall  choose,  must  manifestly  ]>ay 
for  it,  and  the  meter  will  enable  the  department  to  make  out 
just  bills,  and  at  the  same  time  hold  the  water-taker  responsi- 
ble for  the  waste  due  to  carelessness,  willfulness  or  defective 
appliances.  When  this  system  has  been  intelligently  carried 
out,  as  in  some  of  the  better  managed  cities,  such  as  Provi- 
dence, the  results  show  that  the  legitimate  consumption  of 
water  for  all  purposes  is  from  thirty  to  forty  gallons. 

The  argument  that  an  undesirable  economy  might  be  exer- 
cised among  a  class  of  population  whose  use  of  water  should 
be  encouraged,  may  be  met  by  fixing  a  minimum  allowance 
and  charging  by  meter  for  all  beyond  that. 

It  is  natural,  perhaps,  that  city  officials  should  turn  their 
attention  to  drawing  from  new  source^^  and  increasing  the  ma- 
chinery of  their  department,  rather  than  undertake  the  unpop- 
ular and  thankless  task  of  restricting  waste.  No  one  knows, 
who  has  not  attempted  it,  how  difficult  it  is  to  correct  abuses 
of  long  standing.  Few  citizens  are  liberal  or  intelligent  enough 
to  voluntarily  aid  in  securing  a  public  benefit,  or  necessity 
even,  if  it  must  be  accomplished  at  the  cost  of  any  inconven- 
ience or  restriction  to  themselves.  Touch  the  purse-strings, 
however,  and  it  can  be  done.  With  the  meter  registering 
waste,  defective  appliances  will  be  repaired,  carelessness  of  ser- 
vants and  employes  corrected,  the  water  closet  will  have  a  proper 
flushing  tank  instead  of  a  constant  flow,  and  the  water  will  not 
be  used  in  winter  to  protect  a  badly-laid  pipe  from  freezing, 
or  the  owner  from  a  plumbing  bill. 

The  waste  from  these  sources,  though  of  no  great  apparent 
amount  in  a  single  instance,  when  multiplied  by  the  immense 
number  in  use,  represents  a  formidable  quantity,  which,  having 
been  brought  at  great  expense  from  the  source  of  supply,  flow» 
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0  tide  water  without  having  served  any  useful  purpose  what- 
ver. 

[Signed]  COL.  WM.  LUDLOW. 


HISTORICAL. 
The  following  table  is  one  published  last  year,  with  the 
addition  of  the  results  of  1893: 


Y£AB8. 

FatnilEeB 

WATER  PUMPED. 

iupplled 

ToIbI  (Juiintity. 

PerFamilj. 

1853 

335,840,375 

X854 

4,619 

376.265,126 

1859 

5,283 

543,807.364 

103,765 

1866 

8,706 

693,134.305 

131.307 

1887 

0,189 

697,190.533 

113,050 

a,474 

718.091,307 

110,919 

1B59:. ...... 

6,794 

783,113.587 

115,118 

1860 

6,750 

870,0;i6,451 

135,185 

1S61 

7.138 

1862 

7,375 

994,946.329 

136.763 

1863 

7,699 

1.085.798,043 

134.534 

186* 

7,093 

1.019.390,356 

127,410 

18G5 

8,861 

1868 

9,080 

1,11)6,317,933 

131.6il3 

1867 

10,248 

1,435, 6:j5  330 

139,180 

.Vvcragc.  percent. 

1868 

11,544 

1,606.645,125 

144.304 

1809 

12,774 

1,946, 810,  B25 

163,400 

1.^53     lo     1888- 

1870 

iy,7a3 

1,866.000,068 

136,000 

12-86, 

1871 

14,898 

3.800, 150  605 

154,414 

1878 

l6,ft'M 

8,783,393,578 

173  513 

1873 

17,019 

3,198,H98,948 

187,930 

1874 

18,863 

8,889,873,039 

174,511 

1876 

19,606 

4,207,454,260 

214,600 

lB7a 

30,103 

4,065,134,470 

300,926 

20.346 

4,2!3,8.'i9,790 

207.090 

4,345.743.330 

810,927 

1B79 

21,341 

5.129.599,110 

340,348 

1880 

33,465 

5.553,965,310 

347,183 

Averftjjy  |>w  cent. 

6,643,137,988 

279.782 

of  increase   from 

35,443 

6,384.000.743 

343.002 

1879  to  1888.  in- 

1883  

37,415 

7,379.827,788 

369,170 

clusive,  8,5. 

1884 

39,434 

8.510.614,140 

389,260 

9.970.830,680 

330,880 

1888 

31,940 

10.576.571,854 

331,070 

1887 

84,486 

13.188.859.808 
14,880,166,670 

381,860 

1888 

36,863 

S»0,088 

39,158 

13,876.334,45a 

328,880 

Ooiiniieiised  Meter- 

41,467 

13,120.944,533 

392,300 

ing. 

1881 

43,833 

12.057,361.336 

374,470 

1892 

46,400 

13,276,613,483 

364,583 

18,877.977,208 

378,579 
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It  will  be  seen  that  the  .iverage  per  family  has  increased  to 
a  little  more  than  that  of  1891,  and  for  the  reasons  given  pre- 
viously. Although  there  seems  to  be  a  falling  off  in  the  good 
results  obtained  so  far,  yet  when  we  consider  that  the  total 
quantity  pumped  is  still  considerably  less  than  that  of  1888, 
notwithstanding  that  13,000  families,  or  a  population  of  66,500, 
have  been  supplied  in  excess  of  that  of  1888,  it  will  be  seen 
that  the  results  achieved  are  still  enormous. 

The  following  table,  showing  the  amount  of  water  it  is  rea- 
sonable to  estimate  would  have  been  pumped,  upon  the  basis 
of  information  gained  from  the  table  preceding,  and  also  show- 
ing the  quantity  actually  pumped,  will  give  the  actual  amount 
saved. 


YEARS. 


1889. 
1890. 
1891. 
1892. 
1893. 


In  5  Years 


Families 
Supplied. 


39,158 
41,467 
43,933 
46,400 
49,817 


Would  have 
Pumped. 


16,573,858,448 
19,042.973,344 
21,890,320,178 
25,084,675,200 
29,221,157,690 


111,812.984,860 


Actually- 
Pumped. 

12,875,334.453 
12,120,944,532 
12,057,261,236  i 
12,276,612,482 
13,877,977,208 


Saved. 


63.208,129,911 


48.604,854.949 


The  above  results  are  arrived  at  by  taking  the  average  in- 
crease for  ten  years  previous  to  1889,  which  was  8.5  per  cent, 
and  assuming  that  the  quantity  pumped  would  have  increased 
each  year  in  the  same  ratio.  Looking  back  over  the  column, 
in  first  table  presented,  marked  "  total  quantity,"  the  assump- 
tion, or  estimated  quantity  that  would  have  been  pumped,  is 
justified. 

FINANCIAL  SAVING  EFFECTED. 

In  my  last  annual  report,  I  entered  very  exhaustively  into 
a  mathematical  calculation  of  the  amount  saved  to  the  Board 
during  the  years  1889,  1890,  1891  and  1892,  by  the  introduc- 
tion of  meters.  The  actual  amount  saved  up  to  January  1st, 
1893,  was  1235,408.35.     As  shown  by  the  foregoing  table,  the 
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amount  saved  during  the  past  year  is  greater  than  the  average 
of  the  four  years  previous,  notwithstanding  the  fact  that  the 
pro  rata  per  family  has  been  increased. 

For  the  details  of  the  operation  of  this  department,  I  would 
respectfully  refer  you  to  the  report  of  Supt.  Putnam. 

PUMPING  WORKS. 

The  construction  at  the  Pumping  Works,  above  referred 
to,  is  very  near  completion.  The  use  of  crude  oil  as  a  fuel  has 
been,  if  anything,  more  satisfactory  than  was  estimated.  For 
cleanliness  and  the  ease  with  which  it  is  handled  and  used,  it 
has  no  equal;  and  when  it  is  considered  that  its  cost  to  the 
Board  for  the  year  1893  was  about  $27,000,  with  a  saving  in 
labor  0  $2,280,  and  that  the  cost  of  fuel  in  1888  was  about 
$39,000,  with  this  additional  cost  of  labor,  the  financial  saving 
by  its  use  can  be  fully  appreciated. 

The  amount  expended  at  the  works  since  its  original  estab- 
lishment, including  that  expended  on  the  grounds  and  charge- 
able to  the  Hurlbut  Fund,  is  shown  in  the  following  table: 


ITEMS. 


Land 

Force  Mains 

Inlet  Pipes 

Dock,  Basin  and  Canal 

Conduits  and  Wells 

Engine,  Boiler  and  Coal 
Houses 

Stand  Pipe  and  Tower 

Pump  Wells 

Engines 

Boilers 

Engineer's  House 

Sewer 

Grounds,  Fences  and  Gate- 
way  

Inspection 

Miscellaneous 

Total 


Previously 
Expended. 

$35,000  00 
609,414  77 

90,626  84 
135,309  12 

73,710  52 

164,132  14 

30,420  72 

54,221  56 

265,642  24 

44,248  40 

7,773  14 

3,666  25 

54,632  32 
2.977  86 
9,850  72 


1893. 


Total. 


$12,552  92 


$1,581,626  60 


3,960  00 


24,974  98 


56.013  32 

10,000  00 

366  61 


22,890  12 


1,844  08 


$132,602  03 


$35,000  00 
621,967  69 

90,626  84 
135,309  12 

77,670  52 

189,107  12 

30,420  72 

54,221  56 

321,655  66 

54,248  40 

8,139  75 

3,666  25 

77.522  44 

2,977  86 

11,694  80 


$1,714,228  63 
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EFFECT  OF  WATER  IN  SEWERS. 

Superintendent  Putnam  in  his  report  speaks  of  the  fact, 
that  during  the  last  year  his  examiners  reported  that  in 
answer  to  their  notice  that  water  must  not  be  allowed  to  run 
continually,  they  often  received  the  information  that  this  was 
done  at  the  direction  of  the  Board  of  Health. 

He  made  some  inquiries  in  regard  thereto  and  found  that 
the  inspectors  under  the  said  Board  were  so  instructing  the 
people,  saying  it  was  to  be  done  for  the  purpose  of  keeping 
the  sewers  clean. 

It  seems  from  the  above  that  it  is  not  only  not  generally 
understood,  but  very  seldom  understood,  even  by  those  whose 
education  would  indicate  a  knowledge  of  such  things,  that 
running  streams  in  sewers  have  no  effect  whatever  in  dislodg- 
ing and  removing  the  depositions  therein.  The  liquid  matter 
in  sewers  is  easily  disposed  of,  in  fact  will  care  for  itself,  but 
the  solid  and  greasy  matter  deposited  therein  cannot  be  dis- 
turbed unless  it  be  by  force  such  as  is  exercised  by  a  *'  flush '' 
or  a  sudden  dump  of  water  that  will  fill  the  sewer  and  rush 
impetuously  towards  an  outlet. 

As  an  illustration,  last  February  an  application  was 
received  to  permit  an  attachment  of  a  pipe  placed  in  the 
Campbell  avenue  sewer  where  there  was  a  considerable  accu- 
mulation of  solid  matter  in  the  bottom  of  the  sewer.  It  was 
arranged  so  that  at  frequent  intervals  jets  of  water  would  be 
discharged  downwards  and  would  by  mere  force  dislodge  and 
break  up  this  accumulation. 

The  permission  was  given,  and  a  man  sent  to  observe  the 
conditions  and  measure  the  quantity  of  water  consumed.  One 
fact  was  startlingly  corroborative  of  the  opinion  that  flowing 
water  in  sewers  accomplishes  no  good  whatever  towards 
removing  solid  matter  deposited  therein.  In  this  sewer  was 
found  a  flowing  stream  of  over  12  inches  in  depth,  which, 
instead  of  disturbing  the  solid  matter  beneath,  was  gradually 
yet  surely  increasing  it  by  depositing  matter  carried  along 
with  it. 
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Witness  the  action  going  on  continually  in  our  water  mains 
themselves,  wherein  the  water  occupies  all  the  space  and  with 
a  pressure  in  every  direction  of  from  20  to  40  pounds  to 
a  square  inch.  If  flowing  streams  can  accomplish  anything, 
they  certainly  ought  under  such  conditions,  and  yet  the  fact  is 
that  there  is  gradually  being  deposited  in  the  bottom  of  these 
pipes,  from  the  water  itself,  solid  matter  that  can  only  be 
removed  by  opening  and  closing  gates  in  such  manner  as  to 
send  the  water  "  skurrying  "  in  the  opposite  direction  from  its 
usual  course. 

It  is  often  complained  that  the  use  of  meters,  by  causing 
an  economical  use  of  water,  restricting  its  quantity  and  flow  in 
sewers  and  preventing  thereby  a  removal  of  the  accretions 
therein,  is  directly  responsible  for  the  prevalence  of  diphtheria 
and  other  kindred  diseases.  On  the  contrary  meters  are  a 
benefit  in  this  direction,  as  they  often  influence  the  adoption 
and  use  of  the  tank  closet  as  a  matter  of  economy,  which, 
discharging  a  few  gallons  of  water  at  once,  accomplishes  more 
in  cleaning  out  the  waste  pipe  all  the  way  to  its  entrance  into 
the  sewer  than  a  running  stream  would  accomplish  in  a  week. 
The  force  of  even  such  a  small  body  of  water  rushing  in  one 
solid  bulk  through  the  confined  area  of  a  waste  pipe  will  move 
everything  before  it. 

At  my  request,  Mr.  Williams  about  the  first  of  last  October 
made  some  very  interesting  computations  in  regard  to  this 
question.  He  says  that  the  best  authorities  agree  that  the 
velocity  of  flow  in  a  sewer  should  be  between  two  and  three 
feet  per  second;  that,  assuming  that  our  sewers  are  con- 
structed correctly,  the  capacity  of  the  several  main  sewers  is 
975,000  gallons  per  minute;  and  that  the  maximum  capacity 
of  the  engines  at  the  pumping  works  is  only  5,400  gallons  per 
minute,  or  one -eighteenth  that  of  the  sewers. 

It  will  be  seen  from  this  that  if  the  entire  water  supply 
were  turned  into  the  sewers  that  it  would  simply  afford  them 
running  streams  at  their  bottoms,  that  would  accomplish 
nothing. 

Another  point  he  calls  attention  to  is  the  fact  that  when 
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the  trftps  ue  piitUlly  open  to  permit  the  dow  of  water,  an 
opportwnitf  is  offered  for  the  paesage  of  foal  gase^  into  the 
bnildiiig.  An  experienoe  of  this  n&tnre  happened  in  Kew  Tork 
tntj  in  one  of  the  hospitals.  The  same  inBtrnotions  were  given 
titere  by  the  Board  of  Health  as  here,  and  the  presence  of  foal 
gases  was  soon  apparent  which,  after  an  inveBtig-ation,  was 
found  to  be  coming  through  the  partially  open  traps  from  the 
sewer.  Of  course  the  orders  to  "let  the  water  rnn  for  the 
purpose  of  cleaning  the  sewers,"  were  immediately  rescinded. 
Mr.  Witliams  also  gave  some  interesting  data  in  i-egard  to 
nin-falls.  The  area  of  surface  drained  by  the  sewers  of 
Detroit  is  aboaC  30  square  miles.  Experiments  fihow  that 
about  30  per  oent.  of  the  rain-fall  reaches  the  sewers. 

In  the  940  minute  storm  of  October  3d  there  fell  1,050,274 
gallons  of  water,  20  per  oefit.  of  which  passed  into  the  sewers, 
or  S10,06fi  gallons  eaoh  minute,  a  quantity  equal  to  four  times 
the  maximum  capaoity  of  our  works. 

tn  fact,  we  owe  to  our  rain  storms  the  cleanly  condition  of 
our  sewers,  and  if  it  is  found  that  in  certain  sewers,  as  I  pre- 
sume it  may  be,  that  rains  do  not  accomplish  this  desired 
resnlt,  then  some  way  itiust  be  adopted  of  dusbing  the  sewers, 
something  after  the  manner  and  upon  the  same  principle  as  a 
tank  closet.  Running  streams  will  not  produce  any  sucfa 
effect. 

The  "fooling"  with  fuel  at  the  pumping  works,  as  a  cor- 
respondent with  one  of  the  daily  papers  designated  it,  "going 
from  coal  to  gas,  from  gas  to  coal,  to  gas  again  and  then  to 
oil,"  has  had  the  following  pecuniary  effect: 


YEUa. 

FD«r,  Labo^ 
LuBBioiirae,  &o. 

p„««,. 

1888 

tm,a84.ii 

61,860.48 
64,433.49 
58,018.77 
58,287.39 
46,546.01 

|4  19 
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The  oomparison  is  most  favorable  between  the  years  1893 
and  1888  and  1889,  as  the  quantity  pumped  during  the  year 
1893  was  about  one  thousand  millions  more  than  that  of  1889 
and  about  five  hundred  million  less  than  that  of  1888. 

WATER  WORKS  BONDS. 

The  following  table  shows  the  whole  history  of  the  bonded 
indebtedness  of  the  Board,  in  which  will  be  seen  that  the  total 
amount  of  bonds  issued  is  11,850,000,  of  which  1692,000  have 
already  been  redeemed,  leaving  outstanding  $1,158,000,  upon 
which  there  is  an  annual  interest  of  $70,820. 


— 

No.  OF 

ISSXTB. 

Act 

OF 

iBt 

1853 

«( 

(( 

4( 

(i 

8nd 

1855 

K 

«i 

«( 

«« 

8rd 

1867 

t( 

« 

4th 

1869 

5th 

it 

6th 

(( 

(( 

1878 

7th 

1869 

1878 

41 

i( 

«( 

l( 

(i 

Issued. 


Aug.   1,1863 


Aug.   1 

June  12 

it 

Aug.  1 
Aug.  1 
Feb.  1 
Aug.  1 
Aug.  1 
Feb.  1 
Aug.   1 

June  1 
June  1 
Sept.  1 
April  1 
Dec.    1 


(( 

1855 
1855 

1858 
1867 
1870 
1872 
1873 
1874 
1874 

1875 
1876 
1880 
1881 
1881 


Patablb. 

Amount. 

Ratb 
OF  In- 
terest. 

R     DEEMED. 

Aug.  1, 1888 

$100,000 

7cts. 

$100,000 

Aug.  1. 1878 

100,000 

7  " 

100,000 

Aug.  1, 1873 

50,000 

7  " 

50,000 

Aug.  1, 1890 . 

100,000 

7  " 

100,000 

Aug.  1, 1885 

100,000 

7  " 

100,000 

Aug.  1, 1880 

50,000 

7  " 

50,000 

Aug.  1, 1898 

150,000 

7  " 

75,000 

Aug.  1, 1887 

100,000 

7  " 

100,000 

Feb.  1, 1900 

100,000 

7  " 

Aug.  1, 1902 

50,000 

7  " 

Aug.  1, 1908 

50,000 

7  " 

Feb.  1,1904 

50,000 

7  •* 

9,000 

Aug.  1,  1904 

50,000 

7  " 

6,000 

((          {( 

200,000 

7  •• 

June  1, 1905 

150,000 

7  " 

1,000 

June  1. 1906 

200,000 

6  " 

1,000 

Sept.  1,  1899 

100,000 

4  " 

April  1, 1897 

100,000 

4  *• 

Dec.  1,1896 

1 

50,000 

4  " 

$1,850,000 

$692,000 

OUT- 
STANDING. 


$75,000* 

100,000 

50,000 

50,000 

41,000 

44,000 

900,000 

149,000 

199,000 

100,000 

100,000 

50,000 

$1,158,000 


*  Running  one  year  at  6  per  cent. 

As  stated  one  year  ago,  on  the  first  of  last  August  $146,000 
of  bonds,  as  shown  above,  became  due  and  payable.  In  order 
to  meet  this  demand  it  was  necessary  for  the  Board  to  nego- 
tiate a  loan  of  $75,000,  which  was  done,  and  that  amount  of 
the  bonds  falling  due  were  practically  reissued  for  one  year  at 
6  per  cent,  interest. 
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The  following  table  shows  many  details  connected  with  tlie 
works  and  its  operations  that  are  of  considerable  interest. 
These  details  and  conditions  are  given  of  the  six  preceding 
jearSy  in  order  to  show  what  has  been  done  in  the  past  five 
years  by  the  measures  adopted  by  the  Board  to  prevent  the 
waste  of  water. 

Attention  is  called  particularly  to  the  last  two  lines  of  this 
exhibit,  and  a  comparison  invited  between  the  years  1888  and 
1893.  Over  $1,700  less  of  '^ actual  operating  expenses"  and 
an  increase  in  the  population  of  62,803,  or  32^  per  cent. 

As  will  be  seen  by  the  table  the  per  capita  daily  supply  has 
increased  from  140  to  148,  and  is  explained  on  page  14. 

The  entire  expense  for  pumping  water  during  the  year 
was  $46,546.01,  or  $14,000  less  than  1888  and  $15,000  less 
than  1889. 
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FOBIT-exOOSD  lintUAL  BSFOBT  Ot    i'HB 

The  following  table  is  the  report  of  the  WBessments  made 
in  Ma;  and  Jane,  to  oommenoe  July  1,  1893, 

The  aaseBsinenta  were  increased  tl6,TT6,  notwithstaQding 
there  were  taken  from  the  aaaessment  rolls  and  metered,  and 
thereafter  appear  upon  the  meter  books  places,  the  aggregate 
asseasments  npon  which  amounted  to  $10,043,  making  the 
aolaal  inoreaae  the  sam  of  the  two,  or  926,818. 

^e  namber  of  familiee  in  the  city  not  supplied  are  oon- 
tinnally  decreasing,  amonnting  now  to  388.  The  total  number 
of  families  in  the  city  ia  60,206, 
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ASSESSMENT  1898-94. 


w.™. 

TAMtLOn. 

s 

i 
1 

Oiat. 

i 
1 

4 

l| 

1888-04.  1  1  fei 

111 

1 

FinwDth... 

9.4SB 

IS 

B.MB 

S,49S 

H 

Bin 

»8B,78S 

+(9,843 
+  8,008 

!4» 

Total!... 

7,038 

70 

4 

7.BB8 

BS 

I.IBO 

4B,S3B 

+  8,641 

708 

3 

R.446 

S.450 

a, WO 

ea 

mi 

SI  .760 

+  8,184 
+  1,771 
+  3,808 

843 

ToWlB... 

6,801 

fl 

B.BIO 

laa 

588 

SB.MO 

489 

3 

First 

Seventh.... 

a,4a* 

8,3BS 

ao 

fl,4BI 

s.sos 

183 

41 

8» 
9W 

E8.4aS 
80,7B1 
4fl,S38 

—  1,8B4 

+       BBS 

811 

TotftU.... 

6,m 

» 

-     43a 

8,617 

4 

Third 

a.«i 

),<U1 

8 

S,«B 
S,6a9 

41 

IBS 

81.BBB 

88,788 

+       814 

Sin 

49 

TotiUa... 

B.8M 

» 

«,814 

111 

I7« 

44,477 

+  1.883 

440 

6 

Swond 

a,mo 

■; 

a,aai 

las 

+      37 

ar.aos 

80,874 

-1.608 

-      108 

'I'Z 

Totab... 

B,«a 

IS 

B,4ia 

845 
48 

SB 

16G 
177 

18,  !W 

-1.718 

3,483 

e 

Fourteenth. 

4.(W8 
3,189 

41 

4,0ST 
8.330 

+  1,000 
+      975 

KSI 

Totals.,. 

8.837 

M 

8,887 

116 

341 

S8,a»  ,+  1,976 

786 

7 

Fourth..  ... 
Twelfth..- 

8.IUE 

4 

B.a« 

4S 

18B 

88,888 
1B,8M 

+  8.35* 

+  1,41» 
+  e,86S 

f  a,707 

889 

Totals... 

fl,B98 

10 

B,ioe 

nil 

BS8 

47.508 

i,9a8 

8 

Bighth 

Sixteenth... 

8.181 
8,S21 

Iffl 

8,704 

BS 

MO 

IB, 187 
88.883 

» 

Totals... 

«,«S1 

iSii 

S.88fl 

867 

300 

AuTdgate 

4g.81T 

S8S 

80,306 

1,U3 

8,417 

369,470 

+  16,776 

10,04! 
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FINANCIAL  STATEMENT. 

The  following  is   a  complete   statement   of  the  financial 
transactions  of  the  Board  daring  the  year  1893: 

RECEIPTS. 

Water  Rates  Account — 

Rates  paid .   $420,490  88 

Percentage  Account— 

From  delinquents 6,802  76 

Penalties  for  shutting  off 443  50 

Service  Cocks  Account— 

Labor  and  material 6,615  66 

City  of  Detroit  Account — 

Tax  levy 69, 167  77 

REFAiRmo  Leaks  Account— 

Labor 33  50 

REAii  Estate  Account — 

Rentals . . . . , 2,316  67 

Iron  Pipe  Account— 

Labor  and  materials 7,462  97 

Bonus  paid  for  extensions 1,574  95 

HuRLBUT  Fund  Account— 

Payment  from  trustees 2,400  00 

Interest  Account — 

On  deposits  general  account 5,077  81 

On  deposits  sinking  fund 1,808  97 

Plumbers*  License  Account— 

Paid  for  licenses 635  00 

Pumping  Works  Account — 

Sale  of  old  material 78  00 

Meters  Account — 

Sale  of  material 21  54 

Pumping  Water  Account — 

For  water  by  farmers 4  50 

Total  receipts $524,934  42 
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EXPENDITURES. 

FOR   CONSTRUCTION. 
.  IbOB  PlPa  ACCODMT— 

Baperiat«ndeiit  tnd  clerks tT.SSQ  48 

Labor. 88.742  05 

Iron  pipe 97,006  97 

Special  castings 18,796  39 

Tools  aud  repairing  of 1,662  53 

Hauling 2,673  96 

Lumber 1,284  12 

Coal 374  97 

00 49  70 

Packing. 495  46 

Lead 4,577  46 

Plugs 151  78 

Repairs  and  materials  for 36  77 

Repaying 6,480  31 

Street  car  and  toU  tickets 151  00 

LiTeiy 69  00 

Wagon  and  tutrness  supplies  and  repturs. . .  237  35 

Feed 868  87 

Farrier 102  00 

Materials— lead  pipe,  solder,  n^ls,  ete 864  50 

Stationery   books,  etc 74  00 

Civil  EDgineer's  salary 1,853  60 

Materials  for  iron  pipe  engineering 105  73 

Preasure  pump 309  85 

Engine 100  00 

Brick 21  00 

Boring  machine 76  60 

Switching  charges  for  1893 435  00 

Scales 89  90 

Befllling  Brush  street  line 463  68 

Hospital  and  medical  attendance 13  00 

Freight  and  express 86  96 

Gate  wells 9,946  07 

Stop  cocks 7,300  88 

Suction  machine 66  26 

PDMFDTfl  WoBKS  Account — 

Labor $4,181  88 

Pipe  and  hauling 8,095  04 

Fixtures  in  engineer's  house 75  00 
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Work  in  and  on  engineer's  house $366  61 

Special  castings,  fittings,  etc 7,099  76 

Repairs  on  engine  and  boiler  houses  and 

tower 8,609  89 

Damages 228  74 

Materials,  lumber,  etc 562  14 

Engine,  boilers  and  foundations 66,013  38 

Cut  stone  work 4.212  00 

Mason  work 4,918  35 

Carpenter  work 800  41 

Iron  work 1,900  00 

Slating  and  roof  work 2,000  00 

Painling 2,014  70 

Waste  gate 60  00 

Conduit  to  new  engine 3,960  00 

Architect 519  63 

Oil  Plant  Account— 

Fittings  for  boilers $24  99 

Meter  Account— 

Superintendent  and  labor $8,845  48 

Meters 6,987  43 

Freight  and  express 41  04 

Specials  and  fittings 796  49 

Horse  board  and  shoeing 184  50 

Repairs  to  harness  and  vehicles 15  80 

Street  car  tickets 20  00 

Hauling 103  25 

Materials— lumber,  solder,  etc 658  34 

Tools  and  repairing  of 103  60 

Superintendent's  expenses  east 135  00 

Postage 83 

Printing,  stationery  and  stamps. 20  25 

Meter  wells 46  10 

Meter  repairs 9  75 

Real  Estate  Account — 

Insurance $284  54 

Plumbing 26  66 

Repairs  to  buildings 68  40 

Engineering  Account— 

Materials  and  instruments $361  48 


$110,567  47 


24  99 


17,967  86 


379  60 


361  48 
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Horse  and  Wagon  Account— 

Horses $387  50 

Harness 25  00 

Vehicles  and  parts  thereof 142  70 

$555  20 

Office  Fubnitubb  and  Fixtures  Account — 

Furniture  and  fixtures $411  91 

411  91 

Aggregate $378,048  94 

OPERATION  AND  MAINTENANCE. 

Office  Account— 

Secretary,  assessors  and  clerks $19,218  49 

Watchmen  and  janitors 1,462  65 

Printingand  binding 1,259  00 

Advertisements  and  subscriptions 127  26 

Supplies— soap,  matches,  etc 287  28 

Stationery 366  96 

JSxtra  services 658  95 

Expert  examiners 5,215  28 

Tuel 675  06 

Light 271  64 

Postage  and  telegrams 171  17 

Attorney 450  00 

Memorial  tribute 25  25 

Germicide 18  00 

Sprinkling 34  30 

Ice 29  25 

Street  car  tickets. 43  00 

Horse  board 165  00 

Farrier 24  50 

Harness  and  buggy  repairs 44  50 

House  and  furniture  repairs 41  82 

Medical  attendance 4  00 

Safe  deposit  rental 10  00 

Livery 5  00 

Counterfeit  money 7  00 

Telegraphing 16  77 

Telephone  service 470  41 

$31,051  49 

Pumping  Water  Account— 

Engineers  and  firemen $16,571  59 

Consulting  engineer 1,200  00 
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Fuel  oil 129,392  38 

Coal 72  06 

Printing,  telegraphing  and  stationery. . .  24  15 

Supplies— rags,  waste,  soap,  etc 288  18 

Supplies— valves,  gaskets,  etc 280  99 

Boiler  and  machine  repairs 135  71 

Lubricants 251  43 

Tools  and  repairing  of 115  45 

Medical  attendance  (injuries  in  1892) 20  50 

Horse,  harness,  etc 57  55 

Feed,  shoeing,  etc 62  50 

Street  car  tickets 15  00 

Electric  light,  royalty  and  attachments 55  18 

$48,463  46 

Water  Rates  Account— 

Overcharge  returned $15  00 

-— 15  00 

Percentage  Account — 

Labor $1,847  50 

1,847  50 

Repairing  Leaks  Account. 

Labor $8,548  99 

Wagon  and  harness  repairs 128  85 

Feed  and  stabling 218  87 

Blankets 16  00 

Farrier 64  25 

Street  car  and  toll  tickets 100  00 

Repairing  of  tools 76  06 

Tools  and  materials 268  59 

Repairing  pavement 21  44 

9,443  05 

Service  Connections  Account— 

Labor  and  inspectors $6,764  47 

Cart  and  harness  repairs,  blankets,  etc 265  20 

Service  cocks  and  valves 2,599  47 

Farrier 67  75 

Lap  robes ' 27  00 

Tools  and  materials 459  01 

Feed 90  93 

Toll  tickets 5  00 

10,278  83 

Inspection  Account — 

Labor $3,240  00 

3,240  00 

Aggregate $104,389  83 
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BONDED  INDBBTBDIfESS  ACCOUNT. 

Bonds  paid $71,000  00 

INTBRBBT    ACCOUNT. 

Interest  paid $74,ie3  69 

PABK  AND  BOULBYABD  COliMISSION. 

Laying  submerged  pipe  acroiSs  river  to  island $8,886  22 

HUBLBUT    FUND  ACCOUNT. 

Superintendent,  librarian  and  labor $8,899  51 

Plants,  trees,  flowers,  fertilizers,  etc 411  45 

Tools  and  materials 84  02 

Materials  for  greenhouse 243  09 

Horse,  feed,  etc 186  25 

Oravel 372  40 

Sewer  pipe 47  71 

Fence 5,969  10 

Sidewalk 792  00 

Memorial  gateway  (part) 8,900  00 

Architect 1,142  03 

$22,049  56 

RECAPITULATION. 

Construction  expenditures $378,048  94 

Operation  and  maintenance  expenditures 104,339  33 

Bonded  indebtedness 71,000  00 

Interest 74,163  69 

Park  and  Boulevard  Commission 8,886  22 

Hurlbut  fund 22.049  56 

Aggregate $658,487  74 
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To  the  Board  of  Water  CommUiioners : 

Gbntlembn — In  accordance  with  the  regulations  of  the 
Board  we  have  employed  J.  H.  Clegg,  expert  accountant,  to 
make  a  thorough  examination  of  the  financial  operations  of 
the  employees  of  the  Board,  both  in  the  receiving  and  paying 
out  of  money,  from  the  date  of  the  last  investigation  up  to 
January  1,  1894,  and  append  herewith  his  report. 

Yours  respectfuUy, 

(Signed)       H.  M.  DUFFIELD, 
J.  L.  HUDSON, 
Committee  on  Ways  and  Means. 


Detboit,  Mich.,  January  31,  1894. 

To  the  Committee  on  Ways  and  Means,  Board  of  Water  Commissioners, 
City  of  Detroit  : 

Gentlemen — As  instructed  by  your  committee,  I  have 
examined  the  books  and  vouchers  of  the  Water  Works  for  the 
remainder  of  the  year  ending  December  30,  1893.  My  report 
of  September  5,  1893,  covered  the  examination  of  the  Secre- 
tary, Receiving  Clerk,  and  Permit  Clerk  to  May  1,  1893,  the 
Meter  Department  to  January  1,  1893,  and  the  Assessors  and 
Collectors  to  July  1st,  1893. 

The  examination  just  concluded  covers  all  the  officials 
above  named  from  the  respective  dates,  excepting  the  Asses- 
sors and  Cdllectors. 

I  did  not  go  into  the  details  of  the  Assessors'  and  Collec- 
tors' accounts,  for  the  reason  that  I  consider  the  system  of 
checks  now  in  use  to  be  a  sufiicient  protection  until  the  end  of 
the  assessment  year  (June  30,  1894),  when  their  work  can  be 
proven.  I  did,  however,  inspect  each  stub  book,  and  saw  that 
each  and  all  were  properly  certified  as  being  correctly  footed 
and  posted  by  ofiicials  of  other  districts  or  departments. 

I  carefully  examined  the  accounts  of  the  Secretary,  and 
found  properly  approved  vouchers  for  all  disbursements,  and 
said  disbursements  were  correctly  charged  to  the  various 
accounts. 
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The  Receiving  Clerk  has  acoounted  for  all  moneys  paid  to 
him,  and  his  cash  and  bank  balances  as  shown  I  verified  and 
found  correct. 

The  accounts  of  the  Meter  and  Permit  Clerks  are  also  cor- 
rect. 

CASH  STATEMEN1\ 

Jan.  1,  1893,  cash  on  hand $4,106  63 

Commercial  National  Bank,  General 

Fund 119,249  24 

Commercial,  National  Bank,  Sinking 

Fund 48,896  16 

Cash  receipts,  1893 524,934  42 

$697,186  44 

Disbursements.  1893 ...$658,487  74 

Jan.  1,  1894,  cash  on  hand 4,748  48 

Commercial  National  Bank,  balance,     83,450  22 

Secretary's  Fund 500  00 

$697,186  44 

Respectfully  submitted. 

(Signed)       JOHN  H.  CLEGG, 

Accountant. 

The  actual  operating  and  maintenance  expenses  for  the 
year  were  $97,246.68,  and  is  arrived  at  as  follows: 

Office $31,051  49 

Pumping  water 48,468  46 

Water  rates 15  00 

Percentage $1 ,847  50 

By  fines  collected 443  50 

1,404  00 

Repairing  leaks $9,443  05 

By  labor  paid 33  50 

9,409  55 

Service  cocks ". $10,278  83 

By  labor  and  material  paid  for 6,615  65 

3,663  18 

Inspection , 3.240  00 

$97,246  68 

The  above  figures  are  taken  also  for  the  actual  operating 
expenses,  less  the  sum  expended  in  the  employment  of  expert 
accountants  during  the  past  year,  and  which  practically  had 
nothing  to  do  with  the  operation  or  running  of  the  works. 
This  sum  was  $5,215.28,  leaving  the  operation  expense 
$92,031.40. 
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Attached  herewith  is  an  inyentory  of,  all  the  properties  of 
the  Board. 

Some  interesting  faots  may  be  deduced  therefrom^  as  fol- 
lows: 

The  entire  expense  for  construction  up  to  Jan.  1,  1894,  is. .  $5,569,681  68 
The  present  indebtedness 1,158,000  00 

Paid  for $4,411,681  68 

The  present  valuation  of  the  works,  as  per  inventory,  is . . .    4,601,349  50 
Showing  a  depreciation  of 968,282  13 

All  of  which  is  respectfully  submitted. 

L.  N.  CASE, 

QeneraH  Superintendent, 

VALUATION  OF  THE  WORKS. 

AGGREGATES. 

Real  estate $412,427  29 

Oil  plant 14,649  29 

Buildings,  docks,  basins,  conduits,  force  mains  at  pumping 

works 853, 602  69 

Water  pipe  laid  and  in  use 3.162,077  52 

Meters  placed  and  in  use 77,571  87 

TOOLS  AND  MATERIALS  ON  HAND. 

Office  furniture  and  fixtures 7,758  90 

In  repair  department 1,292  81 

In  meter  department 1,827  59 

In  service  cocks  department 1,554  75 

In  iron  pipe  department 39,787  05 

In  pumping  water  and  works  department 24,582  06 

In  Hurlbut  Fund  department 617  78 

Horses,  vehicles  and  harness 3,600  00 

Aggregate $4,601,849  55 

The  above  valuation  consists  in  detail  as  follows: 

KBAL  ESTATE. 

Office  building  and  lot $60,000  00 

Orleans  street  lots 33,750  00 

Storage  grounds  and  improvements 47,206  00 

Pumping  works  grounds  and  improvements  . . .    271,477  29 

$412,427  29 
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OIL  PLANT. 

Pumping  station  house,  engines  and  pipes,  tanks  and  fix- 
tures at  works $14,649  20 

PUMPING  WORKS. 

Buildings,  dock,  basin,  conduits,  pipe,  etc $853,602  69 

Tools 1,011  83 

Materials:    Rope,  waste,  etc 500  29 

**          Gauges,  valves,  etc 814  80 

Iron,  lead,  etc 720  25 

Furniture 356  00 

Wood  and  coal 14,879  10 

Fuel  oil  (146,056  gals.) 2,226  87 

Hoisting  engines,  pony  pumps  and  boilers,  elec- 
tric light  plant  and  stock,  gas  machine,  etc. .  4,072  92 

Tools  and  materials— Hurlbut  Fund 617  73 

-    $878,802  48 

OPPICB  BUILDING, 

Counter                             in  office $1,000  00 

Fourteen  office  tables       '*     "     215  00 

Six  book  cases                  '*     "     660  00 

Three  wardrobes              "     "     835  00 

Seven  desks                      '*     "     200  00 

Thirty-six  chairs               **     **     91  50 

Thhrteen  office  stools         "     •'     45  00 

Eight  city  maps                  *     "     20  00 

One  marble  clock             "     "     100  00 

Four  atlas  maps                '*     **     100  00 

Partitions  and  railings      "     '*     800  00 

Heatmg  apparatus           **     •*     1,400  00 

Electric  light  fixtures       "     "     55  00 

Miscellaneous  properties  *'     **    100  00 

Furniture  in  board  room 575  00 

4    Stools,                              in  drafting  room 12  00 

4  Drafting  tables,                "        **            "    ....  50  00 

3        "            *'  and  horses,  *'        "            "    26  00 

2        "         boards,              **        "            *'    2  00 

1  Blue  print  outfit,              "        •*            '*....  2574 

1  Case,  instruments,             •*        "            *'....  60  00 

IH  Rolls  blue  print  paper,   **       *'           *'....  18  70 

6  Rolls  velum,                     *'        •*            "    ....  46  20 

5  Tee  squares,                     **       "           "    ....  6  25 
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2  Straight  edges,         in  drafting  room $2  00 

2  Tape  lines,                "       "           "    2  25 

1  Roll  drawing  paper,  "       "           "    5  00 

2  Readers,                    "       "           "    2  85 

1  Desk  and  chair  and  stool.  Engineer's  room. ...  40  25 

1  Table,                                       **           "    ....  27  00 

1  Drafting  table,                         "           "    ....  15  00 

5  Chairs,                                      "           **....  15  00 

1  Washstand,  **  "  . . . .  26  66 
8  Desks,                                 Supt.  of  Ex.  room,  40  00 

2  Tables,  ««  *«  5  00 
2  Pigeon  hole  cases,  '*  "  3  00 
1  Case  for  maps  and  drawings,  "  **  1,500  00 
1  Copy  press  books  and  stand,  *'  "  10  00 
1  Safe,  hat  rack,  8  chairs,  "  "  86  50 
1  Case  for  filing  reports,  etc.,  "  "  25  00 
8*Galv.  boxes  and  6  tin  boxes,    "           "  3  50 

Mucilage,  ink,  etc.,  and  wells,"           "  7  50 

Blanks,  stationery,  etc.,           "           **  50  00 


|7,758  90 


REPAIR  DEPARTMENT. 

1  set  caulking  tools $1  50 

150  lbs.  pig  lead 6  00 

63  lbs.  sheet  lead 3  31 

180  lbs.  li  in.  lead  pipe 9  d?> 

43  lbs.  1  in.  lead  pipe 2  15 

118  lbs.  f  in.  lead  pipe 5  90 

11  ladles 16  50 

2  fire  pots 12  00 

1  dozen  diamond  pointed  chisels 12  00 

5  flat  chisels 2  50 

1  anvil 2  50 

2  vises 8  00 

19  gate  keys , 26  25 

15  street  keys 15  00 

3  pumps 120  00 

5  pressure  gauges 12  00 

11  hydrant  wrenches 5  50 

10  dippers 5  00 

12  pairs  rubber  boots 48  00 

2  leather  coats 9  00 


^  "1 
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5  shovels |3  75 

3  picks 4  50 

5  pounders 5  00 

6  pounder  handles 1  00 

13  lanterns 6  50 

2  saws 1  25 

1  draw  knife   50 

1  log  rimmer 1  75 

1  stop  box 1  25 

1  platform  scale 25  00 

2  force  pumps 8  00 

1  grindstone 1  25 

3  water  pails 50 

70  feet  f  in.  hose 7  00 

8  pick  handles 24 

2  sledges 2  40 

1  8  in.  bolted  sleeve,  150  lbs.  at  2^  cts 3  15 

1 6  in.            "               96       "          ••     2  02 

10  4  in.            •*             537       '*          "     11  28 

8  4  in.            •'              160       '*          '*     3  36 

3  8  in.            "               89       **          "     82 

2  8  in.  sleeves.  65  lbs.  at  2^  cts 1  37 

16  hi.       **        71       "          "     1  50 

18  in.       **        84       *•          "     1  76 

14  in.       *'        53       *♦          ••     1  11 

14  in.  bend,     55       "          •*     1  16 

13in.     •*          43       **          **     90 

6  4  in.  gate  stems  (O'Brien's) 7  50 

6  6  in.          "                   **        10  50 

6  4  in.          "           (Murdock) 10  50 

5  6  in.          '*                   *'        12  00 

6  4  in.          "           (Flowers) 15  00 

5  6  in.          '^                   •*        20  00 

1  8  in.  valve  and  nut 14  45 

1  4  in.  valve  and  top  (BVwers) 7  70 

16  in.          "       "        (Murdock) 10  45 

16  in.          "       "        (Flowers) 10  45 

14  in.           "       **        (Murdock^ 7  70 

1  6  in.  valve  and  nut  (O'Brien 8  85 

4  6  in.  stuflftng  boxes  (Murdock) 65 

2  4  in.       "            •*              •'          90 

4  4  in.       **            "      (O'Brien) 180 

6  6  in.       *•            ••              •*        4  50 
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2  6  in.  caps,  77  lbs.  at  2^  cts. 
1  8  in.  cap,    19 

1  4  in.  cap,    80 

2  prong  keys 

8  crow  bars. 

1  machine  for  raising  gate  boxes, 
18  red  lantern  globes 

2  white  lantern  globes , 

4  axe  handles , 

15  lbs.  solder 


SBUYICB  COCKS. 

1  2x4  Smith  sleeve  and  valve 

1  8x4 
1  2x6 
1  8x6 
1  4x6 


1 
1 
1 
1 
1 
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3x8 

4x8 

2x10 
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2  pairs  rubber  boots at  $4  00 

2  leather  jackets 4  00 

278  1  in.  service  cocks,  at  90c 

808iin.  "        .   at45c 

1  Smith  tapping  machine 

8  Mueller  **  at  $85  00 


180  in.  saddle. 

2  24  in. 

2  16  in. 

2  12  in. 

8  10  in. 

8    8  in. 

8    6  in. 

8    4  in. 

8    8  in. 

6  yokes 

8  pressure  wrenches 

8  handles  for  turning  taps. 

8  1  in.  drills  and  taps 

lOihi. 
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1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2 
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ti 


00 
00 
00 
00 
00 
00 
00 
00 
00 
75 
50 
00 
00 
2  00 


|1  62 
40 
63 

2  50 

3  30 
7  50 
9  00 

20 

40 

1  88 


$9  00 

10  00 

11  50 

12  50 
16  00 
12  00 
14  00 
18  00 
16  00 
18  00 
22  00 

8  00 
8  00 
245  70 
136  35 
850  00 
255  00 

1  00 

2  00 
2  00 

2  00 
8  00 
8  00 
8  00 
8  00 

3  00 
10  50 

1  50 

6  00 

24  00 

20  00 


$1,292  81 
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S  (VdriDa  and  taps |9  SO  $7  00 

8f  in.tapa w  2  70 

5  i  tn.  Upa  and  drilU 3  00  4  00 

1  emei7  wheel  wid  ipindle 8  40 

8  oil  cans          10  80 

I  monkey  wrenches 00  1  20 

1  Stilaon  wrench 8  00 

6  hooke  And  dldes 8  00  24  00 

187  drilli(old> SO  '    38  10 

S  diiUlDg  ntcbeta. 6  00  15  00 

9  bone  blankets. 9  00 

MBTMU. 

67  met«N $1,161  00 

I  foot  lathe 90  00 

1  water  motor '   60  00 

L«the  obucks,  tuning  toolt,  etc 18  33 

1  stock  and  dia,  ratchet  stock,  dies  and  gas 

t^w. 83  25 

4  pipe  cutteiH  and  wheelt 48  BO 

14  Siilson  monkej  and  S  wrencbee 18  10 

5  seta  caulking  tools  and  bammeis 4  85 

1  pair  snip^t 350 

6  pairs  pipe  and  chain  tongs 12  BO 

8  Tlses 18  78 

1  washer  cutter 7B 

5  dilaels 1  SO 

t  hollow pundttes-.... 1  SO 

1  steel  bar 1  50 

«  flies. 1  83 

BgatekejB 9  00 

1  wdl  pnller 1  85 

1  seal  punch  and  lead  aealls 4  00 

a  chain  and  rope  tackled 13  00 

1  pair  boots 1  00 

8  oil  cans 1  60 

a  testing  tanks 18  50 

4  saws e  00' 

5  axea  and  jack  plane. l  OO 

1  extension  bit  and  cutter 1  70 

Saw  set,  squaie  and  anger. 3  35 

4  flre  pots  and  ladlea 34  76 

8  balling  dippen e  00 

4  hand  pomps  and  valTCS 9  TO 
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8  lanterns  (1  electric) $14  35 

Blankets,  robes  and  brush 10  50 

Sun  shade  for  wagon 3  00 

29  tees 2  48 

97  nipples 9  08 

85  bushings 2  26 

80  reducers 1  90 

55  couplings   3  12 

54  unions 7  70 

204  ells 15  16 

128  meter  couplings 31  35 

21  valves  (check) 20  23 

1  44n.  gate  valve 5  50 

801  lbs.  lead  pipe 18  04 

56  lbs.  wiping  solder  and  half  and  half 6  80 

6  ban  tin 1  44 

31  lbs.  brass  castings 7  75 

21  small  boxes  for  meters 8  10 

Lockers,  shelving,  ^benches,  et€. 15  00 

Lumber 23  00 

Flange  bolts 814 

Lron  covers 47  25 

Gas  pipe,  etc 17  02 

Miscellaneous  articles 6  03 


IRON  PIPE  DEPARTMENT. 

PIPE  IN  GROUND. 

103  feet  45  in.  pipe $1,699  50 

45.127    *'    42      "        658,996  40 

715    '*    36      "        6,587  35 

49,387  "  30   *'    322,404  86 

84,818  **  24   '    403,704  93 

461  **  20   "    1,751  80 

87  *'  18   •*    278  40 

36.777  '*  16   ''    110,469  78 

8.444  ••  12   •* 16,556  38 

114,509  **  10   •*    174,790  29 

219,795  ••   8   ••    260,84158 

917,408  *'      6   •*    649,018  93 

831,848  "   4   "    526,750  94 

76,802  *•   3   "     37.474  28 

2,820  "   2   **    762  10 

2,888,046  total  feet. 


$1,827  69 


3,162,077  52 
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STOCK  AT   RBSERYOIR. 

Iron  pipe $33,957  98 

Specials 5,931  16 

Gates  and  valves 1,850  31 

Gateboxes 777  48 

Gate  well  covers 646  80 

Lead 2,466  05 

Packing 67  95 

Oil 3  60 

Coal ; 9  7a 

Scrap  iron 1,600  00 

Tools 989  74 

Covers  and  blankets  for  horses 30  00 

Materials,  lumber,  cement,  etc 1,456  26 


HORSES    AND  WAGONS. 

1  horse,  phaeton,  sleigh  and  harness — Office. . .  $305  00 

1  horse,  cart, etc.,  and  harness — Pumping  Works  125  00 

1  horse,  carriage,  wagon  and  harness — Meter. .  429  00 
4  horses,  4  wagons  and  harness — Rep'g  Leaks.  762  00 

2  horses,  2  wagons  and  harness — Service  Cocks  464  00 

4  horses,  3  trucks  and  harness — Iron  Pipe 1,330  00 

1  horse,  1  cart  and  harness — Hurlbut  Fund 185  00 


$39,787  05 


3,600  00 


Aggregate $4,601,349  55 
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REPORT  OF  THE  CIVIL  ENGINEER. 


January  25,  1894. 
To  the  Honorable  Board  of  Water  Oommissionen  of  the  (Hiy  of  Detroit: 

Gentlbmsn — Conforming  to  the  regulations  of  your  Hon- 
orable Body,  the  Civil  Engineer  submits  for  your  consideration 
the  following  report  of  the  operations  under  his  supervision 
during  the  year  just  past. 

The  most  important  subject  receiving  attention  thus  far  has 
been  the  equalization  and  increase  of  pressure  in  our  system. 
Until  very  recently  the  works  of  this  city  have  been  operated 
with  a  pressure  as  low  as  the  lowest  in  any  city  of  the  United 
States.  A  low  pressure  is  economical  as  far  as  the  expense  of 
operation  is  concerned,  for  the  fuel  consumed,  other  things 
being  equal,  will  vary  with  the  head  pumped  against,  and  if 
there  be  waste,  it  will  increase  as  the  pressure  increases,  though 
not  in  the  same  ratio.  But  the  pressure  maintained  on  our 
system  appears  to  have  been  too  low  to  satisfy  the  demands 
of  our  population  for  several  years  past,  and  what  has  been 
available  has  been  very  unfortunately  distributed;  while  the 
residents  in  the  southwest  portion  of  the  city  had  an  abundant 
supply,  those  living  in  the  upper  Woodward  and  Cass  Avenue 
district  were  oftentimes  unable  to  get  water  into  second-story 
bath-rooms. 

Owing  to  the  many  complaints  of  deficient  pressure,  your 
Secretary,  in  July,  1891,  through  the  courtesy  of  the  Fire 
Commission,  had  placed  in  various  fire  engine  houses  about 
the  city,  pressure  gauges,  from  which  readings  have  been 
recorded  every  hour  to  the  present  time.  For  the  first  month 
the  recorded  pressures  at  the  several  locations  were  found 
to  vary  from  11.9  pounds,  the  lowest,  to  26.9,  the  highest, 
with  an  average  from  the  entire  city,  deduced  from  these 
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readin^H,  and  the  areas  of  the  districts  which  they  represent  of 
18.02  pounds.  In  September  of  the  same  year  this  last  aver- 
age preHMure  had  fallen  to  16.9  pounds.  During  the  colder 
months,  as  seen  by  Plate  3,  page  51,  it  recovered  itself  some- 
what, but  in  August,  1892,  it  had  fallen  to  15.4  pounds,  and  in 
January,  1893,  to  15  pounds.  During  the  eighteen  months 
intervening  between  the  location  of  the  gauges  and  this  last 
date,  your  Secretary  had  endeavored,  by  throttling  certain 
lines,  to  correct  the  evils,  and  would  doubtless  have  been  sac- 
ceH8ful  to  a  considerable  degree,  had  it  not  been  that  the 
extensions  then  under  construction,  were  so  designed  as  to 
counteract  any  beneficial  results  that  were  obtained.  As  it 
was,  his  efforts  served  to  keep  the  pressure  in  certain  localities 
from  falling  to  the  very  unsatisfactory  point  it  must  otherwise 
have  reached. 

The  Civil  Engineer's  connection  with  these  works  dates 
from  the  middle  of  last  February,  and  at  that  time  the  study 
of  this  problem  was  turned  over  to  him.  Pressure  readings 
were  at  once  taken  at  ninety-seven  points  about  the  system^ 
which  are  recorded  in  the  table  on  page  61.  A  study  of  the 
topography  of  the  city  revealed  that  within  the  limits  supplied 
by  the  system  there  is  a  difference  of  elevation  of  more  than 
fifty  feet,  which  amounts  to  a  difference  of  pressure  of  about 
twenty-two  pounds.  In  most  systems  this  would  be  compara- 
tively insignificant,  so  far  as  domestic  service  is  concerned,  but 
owing  to  the  very  low  pressure  maintained  here  it  was  of  vital 
importance.  From  the  fact  that  this  low  pressure,  originally 
determined  by  the  limited  head  attainable  with  the  old  reser- 
voir system,  had  been  adhered  to  for  so  long  a  time,  the 
plumbing  in  our  city  was  of  a  very  light  character  in  many 
places,  and  a  material  increase  of  pressure  would  be  attended 
by  serious  breakage.  Consequently  when  the  growth  of  the 
town  demanded  a  higher  head  in  certain  localities  than  could 
be  obtained  from  the  reservoir,  and  direct  pumping  was 
resorted  to,  the  system  was  divided  into  an  upper  and  a 
lower  service.  On  the  upper  service  about  nine  pounds  more 
pressure  was  maintained  at  the  engines  than  on  the  lower,  and 


BOABD   OF   WATER   0OMMIS8IONBR8.  43 

by  this  means  it  was  intended  to  carry  a  very  nearly  uniform 
pressure  throughout  the  city,  as,  if  the  flow  of  water  were 
properly  adjusted,  there  need  not  have  been  a  variation  of 
more  than  twelve  pounds  between  any  points  of  the  system. 
From  the  fact  that  it  was  primarily  the  elevation  of  the 
ground  which  necessitated  the  adoption  of  this  arrangement, 
it  was  to  be  supposed  that  the  topography  of  the  city  would 
be  a  subject  of  very  careful  consideration  in  connection  with 
Xhe  development  of  tlie  plan,  but  actually  it  appears  to  have 
been  entirely  overlooked,  for  although  this  plan  was  adopted 
in  1886,  and  has  been  operated  upon  ever  since,  there  was  not 
to  be  found  in  the  current  records  of  the  Construction  Depart- 
ment, an  elevation  of  a  single  point  in  the  entire  system  at  the 
beginning  of  last  March.  The  Secretary,  however,  had  on  file 
in  his  office,  the  elevations  of  the  several  gauges  he  had 
located,  and  the  records  of  the  readings  for  the  twenty  months 
preceding.  This  information  was  turned  over  tfo  the  writer, 
and  formed  the  nucleus  about  which  the  material  was  gathered 
which  forms  the  bulk  of  this  report. 

Referring  to  the  map  of  the  system,  opposite  page  60,  it  will 
be  seen  that  the  supply  from  the  pYimping  station  reaches  the 
business  district  through  a  42-inch  main  in  Jefferson  Avenue, 
while  the  supply  for  the  northern  portion  of  the  city  flows 
through  a  similar  main  on  Cadillac  Boulevard  and  Mack  Ave- 
nue, and  thence  via  Collins  Street  and  Canfleld  Avenue, 
traverses  almost  the  highest  district  in  the  city.  Passing 
westward  along  this  line  it  will  be  seen  that  it  connects  with 
a  24-inch  main  running  south  in  Vinewood  Avenue.  The 
designer,  or,  more  properly,  the  developer  of  the  system  ap- 
parently at  this  point  lost  sight  of  two  very  important  prin- 
ciples in  hydraulics;  first,  that  friction  increases  with  the 
length  of  the  channel;  and,  second,  that  water  runs  down  hill. 
Had  the  situation  been  properly  studied  it  would  have  appeared 
that  instead  of  laying  this  main  in  Vinewood  Avenue,  a  much 
more  direct  and  level  route  would  be  obtained  by  connecting 
with  some  one  of  the  down  town  mains  to  supply  the  south- 
western  district.     The  elevation  of  the  corner  of  Vinewood 
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Avenue  and  Fort  Street  is  only  a  few  feet  above  the  pamping 
station,  as  will  be  seen  from  the  map,  and  the  water  travennog  . 
the  Canfield  Avenue  main  mast  pass  over  a  hight  of  some  ftftj  :^^^ 
feet  to  arrive  at  an  elevation  of  less  than  fifteen  feet,  while  by 
extending  one  of  the  mains,  ^  referred  to  above,  an  almost 
level  route  would  have  been  obtained.  Aside  from  the  cost  o£ 
elevating  the  water  to  the  hight  necessary  for  it  to  flow  oret 
the  hill,  the  loss  of  head  due  to  friction  was  fully  fifty  jmt 
cen^.  more  by.  the  circuitous  route  selected  than  it  would  haVe 
been  by  the  other,  and  worse  than  all  by  the  syphonic  action 
of  the  water  used  in  the  low  lands  on  that  flowing  over  the  hiU^ 
the  pressure  in  the  upper  districts  was  very  materially  reduced, 
at  some  points  fully  thirty  per  cent 

It  is  a  well  known  principle  of  hydraulics  that  if  water 
"flows  in  a  tube  from  a  higher  to  a  lower  level,  whatever  the 
path  of  the  tube — if  friction  be  not  considered — the  pressure 
at  any  point  will  be  measured  by  the  ordinate  from  the  tube 
to  the  straight  line  joining  the  ends  of  it,  so  that  if  at  any 
point  'the  tube  crosses  this  line  the  pressure  there  becomes  zero 
and  above  the  line  a  suction  will  exist  So  in  such  a  case  if 
water  be  flowing  under  pressure  in  a  pipe  from  a  point  A  to  a 
point  C  and  there  is  a  point  B  between  the  two  at  the  same 
level  as  A,  it  will  not  have  the  same  pressure  as  A  because  of 
the  syphonic  action  of  the  water  flowing  away  at  O.  This  is 
just  the  condition  which  was  produced  by  the  above-described 
construction.  The  consumption  of  water  in  the  low  western 
part  of  town  caused  the  pressure  along  Woodward  and  Cass 
Avenues  to  fall  to  less  than  three-fourths  what  it  would  have 
been  had  the  water  been  consumed  at  *that  level  instead  of  at 
the  lower  one. 

Another  error  in  the  arrangement  was  in  the  treatment  of 
the  locality  along  Oratiot  Avenue  from  Hastings  Street  north 
and  east.  This  territory,  it  will  be  seen  by  the  contour  lines 
on  the  map,  lies  in  almost  the  highest  district  in  the  city,  but 
it  was  being  supplied  from  the  lower  service,  and  the  pressures 
obtainable  were  often  insufficient  for  the  needs  of  the  manu- 
facturing establishments  there.     Appeals  from  property  own- 
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ers  had  been  answered  by  the  laying  of  more  and  larger  pipe, 
and  the  Superintendent  had  each  time  reported  that  the  static 
head  was  very  materially  improved,  but  the  record  of  pressure 
in  that  locality  shows  that  the  head  obstinately  decreased  from 
15.2  pounds  in  July,  1891,  to  12.5  pounds  in  March,  1893.  To 
remedy  this  last  evil  involved  only  the  readjustment  of  the 
distribution  in  existing  mains  by  the  manipulation  of  the 
gates.  This  was  accomplished  at  the  end  of  March,  and  the 
April  record  showed  the  district  to  have  more  than  recovered 
its  lost  pressure,  the  average  being  16.6  pounds.  The  section 
in  the  northern  part  of  the  city  required  more  heroic  treat- 
ment, for  before  the  difficulty  there  could  be  remedied,  a  new 
means  of  supplying  the  western  part  of  town  had  to  be  devised. 
So,  absurd  as  it  may  seem,  a  line  of  pipe  was  laid  out  Michi- 
gan Avenue  to  afford  better  pressure  to  the  residents  in  the 
upper  Woodward  Avenue  district. 

Referring  again  to  the  map,  it  will  be  seen  that  the  130-ft. 
contour  line,  which  runs  from  the  city  limits,  near  Wreford 
Street,  on  the  west,  nearly  parallel  with  Grand  River  Avenue, 
to  Bagg  Street,  and  thence,  by  an  easy  curve,  eastward,  cross- 
ing Woodward  Avenue  near  High  Street,  and  Chene  Street 
at  Mullett  Street,  divides  the  system  about  equally,  both  as  to 
elevation  and  area,  and  it  will  be  further  noted,  that  the  1 20- ft. 
line  divides  the  lower  half  about  equally.  The  130-ft.  line  is 
the  one  naturally  selected  as  the  division  line  of  the  upper  and 
lower  services,  and  the  120-ft.  line,  passing,  as  it  docs,  very 
nearly  along  Abbott  and  Tenth  Streets  and  Michigan  Avenue, 
led  to  the  selection  of  the  latter  route  as  the  line  of  supply  for 
the  western  district.  During  the  month  of  June,  before  this 
line  was  completed,  on  account  of  many  complaints  in  the 
northern  part  of  the  city,  it  became  necessary  to  cut  off  the 
western  district  from  the  Canfield  Avenue  main,  and  to  supply 
it  through  the  Bagg  Street  main.  To  do  this,  the  pressure  on 
the  low  service  system  was  raised  sufficiently  to  supply  the 
Gratiot  Avenue  territory,  and  the  supply  to  the  central  portion 
of  town  was  throttled  to  avoid  excessive  pressure.  Under 
these  conditions  the  system  was  operated  from  June  20  to 
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August  4,  and  the  results  are  tabulated  under  the  head  of  Jnly. 
At  the  end  of  this  time  the  Michigan  Avenue  line  was  com- 
pleted and  opened,  when  the  system  was  readjusted  to  aoeord 
with  the  new  condition.  During  the  temporary  July  arrange- 
ment, it  was  incidentally  demonstrated  that  while  leading  into 
the  business  portion  of  town  there  are  two  30-inch  mains,  one 
24-inch,  one  16-inch,  and  one  12-inch  main,  the  entire  supply 
required  for  this  portion  of  the  city  during  these  forty-five 
days,  could  be  brought  through  one  30-inch  main,  with  a  gate 
in  it  closed  to  within  one-fourth  of  the  bottom  of  its  opening. 
It  therefore  appears  that  the  center  of  town  is  abundantly  sup- 
plied with  large  pipe. 

Upon  the  completion  of  the  Michigan  Avenue  line,  oar 
attention  was  chiefly  devoted  to  the  construction  of  a  10-inoh 
main  along  the  eastern  river  front,  for  the  better  fire  protec- 
tion of  the  large  manufacturing  interests  in  that  vicinity. 
This  line  was  connected  with  the  Jefferson  Avenue  42-inch 
main  at  the  corner  of  Meldrum  Avenue,  and  thence  was  laid 
south  on  Meldrum  Avenue  to  Wight  Street,  and  thence,  via 
Wight  Street,  McDougall  Avenue  and  Guoin  Street,  connected 
to  the  old  8-inch  main  in  Orleans  Street,  a  6-inch  cross  line 
being  added  on  Adair  Street,  from  Jefferson  Avenue  to  the 
river.  By  the  readjustment  of  the  system  the  Bagg  Street 
line  was  shut  off  at  Grand  River  Avenue,  and  in  order  that 
the  portion  of  the  line  west  of  this  point,  with  the  Fifteenth 
Street  and  Buchanan  Street  lines,  might  be  used  as  a  main 
arterv  for  the  lower  service,  the  old  16-inch  line  in  Miami 
Avenue  and  Park  Street  was  extended  from  Washington  Ave- 
nue up  Park  Street  to  Columbia  Street,  thence  via  Columbia, 
Cass,  Gilman,  Cherry  and  Sixth  Streets,  to  connect  with  the 
Bagg  Street  line.  This  work  was  completed  October  17,  and 
finished  the  construction  in  connection  with  the  readjustment 
of  the  system  for  this  year. 

As  to  the  results  obtained  by  these  operations  we  may  state 
broadly  that  so  far  as  we  know,  since  the  first  of  September 
we  have  been  able  to  supply  to  all  of  our  consumers  as  great  a 
quantity  of  water,  and  at  as  high  a  pressure,  as  they  have 
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demanded,  and  we  are  equally  well  Hatisfied  that  it  is  at  least 
several  years  since  this  condition  existed  before.  To  consider 
the  subject  more  specifically,  attention  is  first  invited  to  Plate 
1,  on  page  48,  which  shows  the  pressure  record  of  the  system 
for  the  last  nine  months  of  1893.  It  is  to  be  regretted  that  the 
records  of  the  works  do  not  furnish  the  data  for  extending 
the  chart  back  further  than  the  month  of  April,  but,  strange 
as  it  may  seem,  until  that  month  there  was  no  record  kept  of 
the  head  pumped  against  at  the  pumping  station,  and  while 
the  duty  of  the  engines  was  figured  on  the  basis  of  a  head  of 
116  feet,  it  does  not,  in  the  light  of  the  information  embodied 
in  Plates  1  and  2,  seem  possible  that  the  mean  pressure  could 
ever  have  reached  that  point;  for  as  shown  on  Plate  4,  the 
quantity  of  water  pumped  the  past  year  was  greater  than  that 
pumped  any  preceding  year  except  1888,  and  the  work  done 
by  the  system  as  a  whole  has  been  decidedly  greater  than 
appears  before  while  the  average  mean  head  at  the  engines  has 
not  exceeded  113  feet  for  any  month.  That  such  an  immense 
gain  in  the  efiiciency  of  the  system  has  been  achieved,  as  can 
be  proven  if  this  old  record  is  correct,  is  a  claim  that  our  re- 
gard for  probability  prevents  us  from  maintaining. 

The  three  lines  at  the  top  of  Plate  1  represent  the  heads 
against  which  the  engines  worked,  the  full  line  being  the  mean 
head  of  the  two  systems.  The  lowest  jagged  line  of  the 
diagram  shows  the  average  pressure  for  each  month  on  the 
distribution  system  as  determined  by  readings  on  eleven 
gauges,  taken  hourly,  as  also  were  those  at  the  pumping  sta- 
tion, from  which  the  upper  lines  were  constructed.  The 
difference  between  this  last  line  and  the  line  of  mean  head  at 
the  engines  represents  the  amount  of  work  expended  in  attain- 
ing the  elevations  of  the  various  points  in  our  system  and 
in  overcoming  the  friction  in  the  pipe.  These  quantities  have 
been  plotted  for  the  several  months  and  give  the  line  near  the 
middle  of  the  diagram.  This  amount  of  pressure  is  lost  so  far 
as  obtaining  work  from  it  is  concerned.  A  part  of  it,  that 
expended  'in  overcoming  the  elevation,  represented  by  the 
ordinates  below  the  line  at  40.4  feet,  cannot  be  reduced  or 
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changed; but  that  part 
due  to  frictioD,  repre- 
sented by  the  ordin* 
atee  of  the  shaded  area 
will  change  from  van- 
ousj  causes.  For  in- 
stance, thejfrictioDsl 
resistances  increase 
with  the  velocity  of 
flow,  hence  with  the 
quantity  of  water 
pumped,  and  they  also 
increase  with  the 
length  of  the  pipe  and 
the  number  and  sharp- 
ness of  bends.  It  ap- 
pears from  the  diagram 
that  the  frictional  lofw 
//  in  July  was  greater 
than  it  was  in  May  or 
June  because  of  the 
mcreased  quantity  ol 
water  pumped,  bnt  in 
August,  though  more 
water  was  pumped 
than^in  July,  the  frio- 
tional  loss  was  less  on 
account  of  the  more 
economical  adjustment 
of  the  system  which 
wasthenbeingbron  ght 
about,  and  the  frio- 
tional  loss  has  under- 
gone a  steady  decrease 
since  that  time.  In 
September  it  was  1  %p«r 
cent,  less  than  in  Jaly, 
though  3/>erceM(.  more 
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water  was  pumped.  When  it  is  remembered  that  any  decrease 
in  the  loss  of  head  means  a  corresponding  decrease  in  the 
quantity  of  fuel  consumed  to  maintain  a  given  available  pres- 
sure on  the  system,  the  importance  of  this  subject  will  be  Ap- 
preciated. Comparing  again  the  line  of  mean  head  at  the 
pumping  station  with  the  line  of  average  head  on  the  system 
it  will  be  seen  that  the  latter  has  steadily  increased  since  Jane^ 
while  the  former  has  been  decreasing  since  September.  Here 
again  comes  in  the  item  of  cost,  and  it  appears  that  we  are. 
giving  our  consumers  12  per  cent,  more  pressure  than  we  were 
able  to  give  in  July  under  the  best  arrangement  we  could  devise 
and  are  pumping  against  a  head  only  92  per  cent,  as  great. 

We  now  leave  the  work  of  the  engines  as  a  separate  factor 
and  referring  to  Plate  2,  page  49,  we  consider  the  system  as  a 
whole. 

Beginning  at  the  bottom  of  the  diagram,  we  have  first  the 
fuel  consumed  each  month  since  we  have  burned  oil  ezda- 
sively;  second,  the  average  pressures  maintained  on  the  system 
since  July,  1891,  the  date  of  the  establishment  of  the  pressure 
gauges;  third,  the  average  number  of  gallons  of  water  pumped 
per  day;  fourth,  the  available  work  of  the  system,  i.  e.,  the 
product  of  the  gallons  pumped  per  day  multiplied  by  the 
pressure  maintained  on  the  system,  which  product  is  designated 
pound-gallons;  and  fifth,  we  have  the  available  work  done  by 
one  gallon  of  oil,  also  in  pound-gallons. 

It  is  at  once  seen  that  there  was  less  fuel  burned  in  Sep- 
tember than  in  July,  although  there  was  more  water  pumped 
in  September,  and,  owing  to  the  increased  pressure,  vastly 
more  work  done.  From  September  it  will  be  seen  that  the 
fuel  line  divides.  The  upper  branch  representing  the  total 
fuel  consumed,  including  that  for  heating  buildings,  etc.,  as 
well  as  pumping,  while  the  lower  branch  represents  the  quantity 
used  for  pumping  alone.  Comparing  now  December,  1892,  with 
December,  1893,  we  find  that  in  December,  1892,  4,041  gallons 
of  oil  per  day  pumped  32,375,098  gallons  of  water,  giving  a 
pressure  on  the  system  of  15.69  pounds;  and  in  December,  1893, 
making  no  correction  for  heating  buildings,  although  the  space 
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eated  was  fully  30  per  cent,  greater,  we  find  that  4,7S3  g 
f  oil  pumped  35,026,431  gallons  of  water,  giving  a  pl^ 
f  19.65  ponnda,  or  referring  to  the  top  line  of  the  diagram, 
ne  gallon  of  oil  did  125,703    pound-gallons  of  work  in   1692, 
nd  147,639  pound -gallons  of  work  in  1893,  showing  a  gain  of 
ver  17  per  cent,  which  is  a  decrease  in  the  cost  of  operation. 
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The  upper  line  shows  the  fluctaations  of  the  amount  of  work 
done  by  one  gallon  of  oil  since  November,  1 892,  the  lower 
branch  being  computed  on  the  basis  of  the  total  fuel  consump- 
tion and  the  upper  one  on  the  basis  of  the  fuel  actually  used 
for  pumping,  and  whichever  line  we  choose  to  consider  shows 
a  marked  improvement  over  the  conditions  of  one  year  ago,  or 
even  of  the  first  half  of  this  year. 

Turning  now  to  Plate  3,  which  shows  the  quantity  of 
water  pumped  in  the  upper  and  lower  systems  separately,  and 
in  the  two  combined  by  the  upmost  line,  it  is  interesting  to 
note  that  the  total  consumption  has  two  maxima  and  two  min- 
ima in  the  year.  The  first  maximum  is  usually  reached  in 
January  or  February,  and  is  due  to  the  waste  of  water  to  pre- 
vent connections  freezing;  and  the  second  occurs  usually  in 
August,  and  is  due  to  the  use  of  water  on  account  of  the  hot 
weather.  The  minima  occur  about  April  and  November,  at 
which  times  there  is  the  least  demand  for  water  on  either  of 
the  above  accounts.  It  is  to  be  noted  that  the  daily  quantity 
of  water  allowed  to  run  to  waste  in  February  of  the  past  year 
exceeded  that  consumed  in  lawn  sprinkling  and  other  extra- 
ordinary uses  during  the  hot  months.  In  the  dotted  line  of 
this  diagram  is  again  shown  the  variations  of  the  average 
pressure  since  July,  1891,  whence  it  appears  that  from  a  press- 
ure of  18  pounds  at  that  date,  it  continued  generally  to  de- 
crease until  it  reached  its  minimum  in  January  and  February, 
1893,  notwithstanding  the  efforts  being  put  forth  to  recover  it. 
In  March,  under  the  effects  of  a  decreasing  consumption,  it 
began  to  recover  slightly,  and  in  April  reached  a  temporary 
maximum,  on  account  of  the  small  quantity  pumped  and  the 
partial  readjustment  of  the  old  system.  It  fell  with  the  in- 
creased pumping  in  May  and  June  until  the  temporary  arrange- 
ment before  described  was  effected  in  July,  since  which  time  it 
has  been  steadily  increasing,  and  this  with  the  same  engine 
and  boilers  at  the  pumping  station  which  were,  under  former 
conditions,  reported  worked  far  beyond  their  capacity  in  1891. 

The  average  pressure  on  our  system  in  December  was,  ac- 
cording to  the  eleven  permanent  gauges,  19,95  pounds.     The 
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record  of  pressures  from  97  hydrants  on  single  readings,  taken 
in  November  and  December,  shows  the  average  of  the  system 
to  be  24.16  pounds  as  compared  with  an  average  of  18.87 
pounds  for  the  same  hydrants  in  March,  and  the  average  of 
173  hydrants  taken  in  November  and  December,  and  recorded 
in  the  column  headed  "  December,  1893,"  on  page  61,  gives  an 
average  pressure  of  24.41  pounds  for  the  system,  which  is 
probably  a  very  close  approximation  to  the  conditions.  The 
greatest  proportional  gain  noted  in  any  one  locality  was  at  the 
corner  of  Kirby  and  Trumbull  avenues,  where  the  pressure 
had  increased  from  10  pounds  in  March  to  19^  pounds  in  De- 
cember, a  gain  of  95  per  cent. 

In  the  adjustments  of  the  pressures  and  the  distribution  of 
the  supply,  we  have  endeavored  to  maintain  the  proposition 
that  every  citizen  of  Detroit  is  entitled  to  as  much  water  at 
our  hands  as  he  is  willing  to  pay  for,  and  that  he  is  entitled  to 
it  at  the  same  pressure  as  his  neighbor.  While  the  contour  of 
the  ground  will  prevent  the  full  realization  of  the  latter  part 
of  the  proposition)  it  may  reasonably  be  expected  that  hence- 
forth we  will  be  able  to  supply  fixtures  on  the  third  floor  of 
any  building  within  the  city  limits. 

In  Plate  4  we  show  the  number  of  families  supplied,  the 
quantity  of  water  consumed  and  the  amount  of  pipe  in  service 
for  each  year  from  1863  to  1893,  inclusive.  This  information 
is  interesting,  as  showing  that  while  the  first  and  the  last 
items  have  maintained  about  the  same  relation  to  each  other 
for  forty  years,  the  water  consumption  has  increased  much 
more  rapidly  than  either.  In  the  compilation  of  this  data,  the 
actual  number  of  families  supplied — counting  each  hotel  as 
one  family — is  taken,  excluding  all  mercantile  and  manufac- 
turing establishments,  it  being  satisfactorily  proven  that  the 
consumption  in  such  lines  does  not  affect  the  family  consump- 
tion, for  if  one  such  establishment  is  a  necessary  adjunct  of  a 
s  population  of  one  hundred  families,  a  similar  establishment 
will  be  a  necessary  adjunct  of  every  other  one  hundred  fami- 
lies. This  is  not  a  theory,  but  was  proven  by  your  Secretary 
in  his  annual  report  for  1892. 


Plate  5  Hbowa  more  clearly  the  annual  increase  of  consump- 
tion per  family,  and  also  the  feet  of  pipe  in  service  per  family, 
which  latter  has  not  varied  ten  feet  since  1860,  and  having  its 
maximum  of  51  feet  in  1878,  has  for  1893  fallen  to  48  feet, 
thus  showing  that  our  distribution  is  becoming  more  concen- 
trated. 

We  now  come  to  the  consideration  of  another  very  impor- 
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tant  sabject,  that  of  Waste.  The  total  average  waste  of  water 
in  onr  system,  from  the  best  informatioa  obtained  as  yet,  ap- 
pears to  be  about  60  per  cent,  of  the  entire  qaantity  pumped. 
This,  in  this  system  as  in  any  other,  can  be  oonsidered  in  two 
parts,  whioh  mnst  be  treated  separately  in  any  plan  for  its  onr- 
tailment.  The  first  portion  to  be  dealt  with,  and  the  one 
most  frequently  receiving  attention,  is  that  doe  to  the  careless- 
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ness  of  man  in  handling  the  fixtures  on  his  own  premises;  while 
the  second  comprises  that  due  to  defective  construction.     The 
former  may  be  restricted  in  various  ways,  and  its  amount  will 
vary  greatly  from  time  to  time,  but  other  things  being  the 
same,  will  increase  with  the  population.    The  most  satisfactory 
method  of  dealing  with  this  part  of  the  problem,  is  undoubt- 
edly the  meter  system,  and  our  consumers  are  many  of  them 
to  be  congratulated  for  not  being  required  to  pay  the  cost  of 
what  other  persons  use.     The  second  part  of  the  problem  does 
not  admit  of  so  easy  a  solution.     The  waste  due  to  defective 
construction   will  be  changed  only  by  variations  of  pressure 
and  an  increase  or  decrease  of  such  construction.     When  we 
see  that  in  our  system  there  are  about  430  miles  of  pipe  that  has 
never  been  tested  in  the  sight  of  man,  and  that  this  means 
about  200,000  joints  of  all  sizes,  which,  if  reduced  to  equiva- 
lent four-inch  joints,  would  be  411,000  that  may  be  leaking  for 
all  any  person  knows,  we  must  appreciate  the  probability  of  a 
very  large  part  of  our  leakage  being  found  here.     During  the 
past  season,  under  the  writer's  immediate  supervision,  there 
have  been  taken  up  or  uncovered  in  our  system  about  three 
miles  of  pipe  and  in  this  the  proportion  of  leaking  joints  was 
about  60  per   cent,  of  the  whole  number  uncovered.     Every- 
where was  found  evidence  of  the  most  careless  work.     Many 
joints  appeared  never  to  have  been  driven  at  all,  and  in  others 
only  the  top  was  tooled.     The  latter  was  the  case  with  a  joint 
uncovered  in  a  42-inch  main  which  must  have  been  leaking  for 
sixteen  years,  and  had  finally  caused  a  settlement  of  the  street 
car  track  for  a  space  fully  fifty  feet  in  length.    As  there  has  not 
yet  been  devised  any  means  of  telling  whether  a  joint  is  tight 
except  to  try  it,  it  was  recommended  to  require  all  joints  to  be 
tested  in  the  open  ditch  under  as  high  a  pressure  as  may  be 
available,  and  to  be  carefully  inspected  under  pressure  after 
they  have  been  tested  for  some  hours.     This  recommendation 
was  approved  by  your  Honorable  Body,  and  has  been  strictly 
adhered  to  on  that  part  of  the  work  under  the  writer's  charge, 
but  it  seems  to  have  been  treated  with  considerable  indiffer- 
ence in  other  extensions.     The  remedy  of  defects  in  the  old 
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work  will  require  so  large  an  expenditure  that  it  does  not  seem 
likely  ever  to  be  considered  except  in  specific  cases  where  the 
leak  is  known  positively  to  exist. 

Another  source  of  immense  loss  is  the  old-fashioned  cor- 
poration cocks  which  were  driven  with  a  hammer  into  a  hole 
drilled  in  the  pipe  with  an  ordinary  ratchet  and  drill.  The 
weight  of  the  earth  piled  above,  usually  was  sufficient  to  so 
loosen  the  cocks  as  to  cause  a  continuous  flow  from  them.  This 
system  of  tapping  became  obsolete  in  most  cities  twenty  years 
ago,  and  was  superseded  by  the  tapping  machine  which  drills 
and  threads  a  hole  and  screws  a  cock  into  it,  making  a  per- 
fectly tight  connection  without  wasting  more  than  a  pint  of 
water,  although  worked  against  a  pressure  of  160  pounds. 
The  latter  method  was  recommended  to  your  Honorable  Body 
and  adopted  in  May  last,  and  has  since  been  in  very  satisfactory 
operation. 

From  the  number  of  broken  gates  reported  in  our  system 
and  the  leakage  around  the  gate  stems,  it  was  considered  advis- 
able to  construct  around  all  gates  in  paved  streets  permanent 
wells  of  sufficient  size  to  admit  a  man,  so  as  to  afford  easy 
access  in  making  necessary  repairs.  The  advantages  of  this 
plan  have  had  abundant  proof  even  in  the  very  short  time  it 
has  been  in  vogue.  During  the  year  there  have  been  con- 
structed 639  such  wells  at  a  total  cost  of  $14,399.95,  of  which 
480  were  in  old  work  and  cost  $10,990.07,  and  169  were  in  con- 
nection with  new  lines  and  cost  $3,409.88. 

In  addition  to  the  previously  described  construction,  a  line 
of  10-inch  pipe  has  been  laid  under  the  writer's  supervision 
across  the  channel  to  supply  Belle  Isle  Park.  While  this 
work  has  not  yet  been  completed,  the  pipe  has  been  success- 
fully laid  in  place  by  the  contractor. 

On  April  19  last,  a  fire  broke  out  at  the  Kling  Brewery, 
sitiiated  near  the  corner  of  Jefferson  and  Field  Avenues,  which 
developed  one  of  the  most  serious  minor  defects  of  our  sys- 
tem. It  appears  to  have  been  the  practice  heretofore  to  lay 
large  and  small  supply  mains  through  districts  they  were 
intended  to  supply  without  connecting  them  to  the  cross  lines* 
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From  this  defect  a  very  serious  loss  was  only  averted  by  the 
good  judgment  of  one  of  the  Fire  Department  officials,  wha 
stationed  two  of  the  engines  to  take  water  from  the  river, 
while  the  other  three  actually  pumped  dry  that  portion  of  the 
city  between  Jefferson  and  Mack  Avenues  east  of  the  Belt 
Line  Railroad.  An  investigation  revealed  that  there  was  in 
Jefferson  Avenue  a  6-inch  main  laid  parallel  with  the  42-iQCh» 
but  only  connected  to  it  at  points  5,100  feet  apart,  and  that 
the  district  north  was  supplied  entirely  from  this  6-inch  main, 
and  all  hydrants  were  connected  with  it.  Your  Honorable 
Body  at  once  adopted  the  recommendation  that  cross- connec- 
tions be  put  in  at  intermediate  points,  which  work  has  been 
successfully  accomplished  without  shutting  off  the  water  in 
the  42-inch  main,  and  without  any  special  machinery,  by  a 
contrivance  of  the  writer's,  the  saving  per  connection  over 
the  Smith  sleeve  being  about  $175  for  6-inch,  and  $200  for  10- 
inch  connections.  That  similar  conditions  exist  elsewhere  in 
our  system  is  demonstrated  by  the  records  recently  compiled 
in  the  draughting  room,  which,  in  maps  showing  1,131  inter- 
secting lines,  reveal  that  172,  or  over  15  per  cent,  of  them, 
are  not  connected,  and  sixteen  connections  of  old  lines  have 
been  made  this  season. 

The  cost  and  extent  of  the  various  construction  under  your 
Civil  Engineer's  supervision  has  been  as  follows: 

Michigan  Avenue  Line — 

9,414  feet  24-in.  pipe  and  84  feet  16-in.  pipe $44,333  91» 

Meldrum,  Wight,  McDougall,  Guoin  and  Adair  St.  Line— 

7,370  feet  10-in.  pipe  and  1,248  feet  6-in.  pipe 12,038  ^ 

Park  Street  Line — 

4,496  feet  16-in.  pipe  and  1,650  feet  12-in.  pipe 20,378  17 

Jefferson  Avenue  Cross- Connections— 

2  10-in.  and  8  6-in.  connections 1,893  30 

Belle  Isle  River  Crossing — 

3,550  feet  10-in.  pipe  to  date 9,683  »» 

"Work  at  Pumping  Station,  remodeling  coal  sheds  and  clearing 

canal  bank 840  56 

Making  a  total  of $89,158  28 
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The  only  line  likely  to  come  under  the  head  of  extraordin- 
ary eonstmction  during  the  ensuing  year  is  the  one  already 
endorsed  by  your  Honorable  Body,  to  be  laid  across  town  at 
about  the  locality  of  Farnsworth  Street,  the  estimates  for 
which  are  $55,000,  The  matter  of  a  sufficient  and  effective 
means  of  removing  from  our  system  the  accumulations  of  the 
past  forty  years  is  at  present  also  under  consideration.  To 
correct  an  erroneous  impression  often  voiced  in  the  daily  press 
regarding  the  efficacy  of  a  settling  basin  in  reducing  the  sedi- 
ment in  our  water,  it  may  be  stated  that  in  the  periods  of 
maximum  demand  the  settling  basin  is  emptied  about  twice 
every  twenty-four  hours,  and  about  one  and  a  half  times  in 
the  periods  of  minimum  consumption. 

In  August  last  the  draughting  room  and  records  of  the 
Iron  Pipe  Department  were  placed  under  the  control  of  the 
Civil  Engineer,  Previous  to  that  time  the  records  of  the 
department  comprised  an  outline  map  of  the  entire  city  to  a 
scale  of  300  feet  to  the  inch  and  memorandum  records  of  pipe 
laid,  journalized  without  drawings.  Under  the  instructions 
of  your  Honorable  Body  the  services  of  Mr.  Clarence  W. 
Hubbell  were  engaged  as  chief  draughtsman,  who  assumed 
those  duties  September  first  and  from  whose  report  the  follow- 
ing is  abstracted  : 

The  force  in  the  draughting  room  has  consisted,  since 
September  1,  of  the  Chief  Draughtsman  and  two  assistants 
with  the  services  of  a  third  a  part  of  the  time.  One  complete 
set  of  small  scale  city  maps  have  been  kept  corrected  up  to 
date,  and  the  compilation  and  preparation  of  a  complete  and 
intelligent  record  of  the  pipeage  system  has  been  commenced. 
For  the  latter  it  is  contemplated  to  made  a  plat  of  each  street 
and  alley  intersection,  showing  the  location  of  all  specials, 
gates,  pipe  and  any  other  information  of  value.  These  plats 
are  about  20x21  inches  in  size  and  are  drawn  to  a  scale  of  eight 
feet  to  the  inch.  When  completed  there  will  be  about  8,000 
tracings  arranged  in  north  and  south  streets,  and  8,000  blue 
prints  of  the  same  arranged  in  east  and  west  streets.  On 
September  1,  there  were  on  hand  128  tracings  and  about  900 
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pencil  drawings  of  intersections.  All  of  the  former  have  been 
corrected  to  date  and  two  hundred  of  the  latter  have  been 
traced  and  corrected,  so  that  with  new  work  we  now  have  788 
new  tracings,  128  old  tracings,  206  new  pencil  drawings  and 
700  old  pencil  drawings,  a  total  of  1,821  street  and  alley  inter- 
sections. Excluding  the  700  old  pencil  drawings  not  yet 
corrected,  we  have  1,121  plats  brought  up  to  date,  covering  . 
1,131  intersecting  lines.  In  making  this  record  every  avail- 
able source  of  information  has  been  utilized,  and  while  a 
perfect  record  is  not  possible  under  the  circumstances,  tbere  . 
being  no  serviceable  record  earlier  than  1877  other  thai?  the 
annual  report,  it  is  expected  that  one  as  near  the  ideal  as 
possible,  and  in  convenient  form  for  reference,  will  ultimately 
be  obtained. 

In  closing  this  report  it  gives  me  more  than  ordinary 
pleasure  to  speak  of  the  many  very  valuable  suggestions  and 
the  hearty  co-operation  received  at  the  hands  of  the  Chief 
Engineer  and  his  assistants  at  the  pumping  station,  and  much 
of  the  advantage  of  the  present  system  of  operation  as 
deduced  in  this  report  is  to  be  credited  to  the  very  skillful 
management  of  that  part  of  the  plant.  The  debt  that  is  owed 
by  our  citizens  to  your  Secretary  must  not  be  passed  over 
without  remark.  That  a  man  without  special  engineering 
training  should  have  come  to  a  conception,  and  so  near  to  a 
correction  of  the  evils  of  this  system,  where  men  of  professed 
training  in  engineering  lines  had  failed,  is  a  matter  of  surprise 
and  a  cause  for  Qongratulation.  Without  the  efforts  which  he 
put  forth,  the  condition  of  a  part  of  our  city  must  have  been 
serious  indeed  during  the  latter  part  of  1892. 

This  report  is,  gentlemen,  very  respectfully  submitted. 

G.  S.  WILLIAMS, 

Civil  Engineer, 


^ 
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HYDRANT  AND  ENGINE  HOUSE  PRESSURES. 

)  north  and  south  streets  are  arranged  alphabetically  in  the  first 
IB,    The  east  and  west  streets  are  arranged  to  read  from  south  to 
Locations  in  small  capitals  are  Permanent  Gauges. 


LOCATION. 


treets. 


I  Jfi. .  • . 
IW... 


realth 


Croe»  Streets. 


Fort, 
Dix. 


80.026.0l46 
S40 


Brady 

Canfleld 

Boulevard 


Jefferson. 


f  ort 

Michigan 

Qrand  River. 


Watson. 


Jefferson . . 
Farrand . . . 


38 

21.0 

Itt.O 

14.0 

87.0 


Jefferson 

Ck>ngres8. 

Brainard 

Alezandrinb. 

Canfleld 

JurDy  ..••.•••. 
Amsterdam^.  . . 


Congress 

Mullett 

Chestnut 

Scott 

St.  Joseph 

Canfleld 

jj  orrjT  ••••••■•• 


Columbia. 


Gratiot . . 
Canfleld  . 

Ferry 

Medbury. 


Grand  River. 
Congress 


Jefferson 
Mack.  ... 


oagg. ..«.».... 

Tuscola 

Brigham 

Putnam 

Kirby 

Boulevard — 
Fourth 


Lbs. 
Press- 
ure. 


1898. 


I* 


14  01 

11 

16.0 


020 


026 


17. 

16.0 

14.7 

16.0 

12.0 


024 


22 

16. 

18 

11. 

12. 

17. 

14. 


18.0 

20.0 
18  0 
16  0 
16.0 

18.0 


16.0 
16.0 
13.0 


.2 
28.0155.4 


18.5 
.0 
19.084.6 


82  8 
25  4 


81.0 
6 


24 
19.5 

21.0 


68.1 
.5 
87.0 


048 


37.0162.4 
40.0 


81.0 
81.0 
.0 
22.0 
20  0 
21.0 
17.5 
16.4 


28.0 
22.0 
22.0 
021.0 

0122. 
19.0 
17.0 


11.0 


26.0 

23.0 
21.0 
19.0 
19.0 

25.0 

30.4 

35.0 
32.0 

24.0 
25.0 
26.0 
19.0 
17.5 
16  5 
il6.5 


Feet 
Head. 


1898. 


n 
« 

S 


s 

Q 


82  3 


39.8 
34.7 
34.0 
37.0 
27.7 


50, 
34 
30. 
25. 

0|27. 
39. 
32. 


41.6 

46.2 
41.6 
37.0 
34.7 

41.6 


57.8 
64.7 

42.7 
46.2 
43.9 

71.6 

61.2 
55.4 
45.0 

48.5 

62.4 
92.4 

71.6 
71.6 
55.4 
50.8 
46.2 
48.5 
40.4 
35.6 

64.7 
50.8 
50.8 
485 
50.8 
43.9 
39.3 

60.1 

58.1 
48.5 
43.9 
48.9 

57.8 

70.2 

80.9 
.73.9 


37.0  55.4 
37.057.8 
30.060.1 
43  9 


25.4 


40, 
38, 


.  • .  •  3o.l 
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N.  &  S.  Streets. 


Elmwood. 


Field. 


Fifth 

Fifteenth 


Fisher 

Fourteenth. 


Grandy . . 
Griswold. 
Hastings 


Hubbard. . 
Humboldt 


Jos.  Campau. 


Lafferty . , 

Leib 

Livemois . 


McClellan. 


McDougall. 


Cross  Streets. 


Fort 

Sherman 

Waterloo 


Champlain. 

JUlliOlL»«  •  •  •  •  • 

Gratiot 


Plum. 


"  ort •••••••••• 

Michigan 

Bagg 

Butternut 

Magnolia 

Buchanan . . . . 


Jefferson. 


Hudson 

Boulevard .... 

Gratiot 

Clifford 


A.L^v  AV-VA    •••••• 

Jefferson 

Congress 

Congress 

Champlain.... 

Columbia 

Watson 


Fort. 


Myrtle 

Buchanan . . 

Guoin , 

Jefferson... 


Fort . . 
Wight 


Toledo 

Stark  

Buchanan  . . . . 

Farrand 

Mack... 
Gratiot 


■••••• 


Monroe 


Lbs. 
Press- 
ure. 


1898. 


13 


4) 


18.8 


25.0 


20.7 
22.0 
28.0 

29.0 
27.0 
26.0 


18.0 
28.0 


18.0 
19.0 
17.0 
16.0 


15.0 
18.0 

12.5 


26. 

27. 
25 
25 
24. 
24. 
25 
25 


48.4 

•  •  •  • 

•  •  •  • 

•  •  •  • 

57.8 

•  •  •  • 

41.6 
68.1 


0 


19.0 
14.0 

24.1 

20.0 
17.0 


20.0 


24  0 
23.0 


20.0 


35.0 

20.0 
18.0 

19.9 

26.9 

86.5 
260 
30.0 
26  8 
26.0 
22.0 
20.0 

26.3 

22  0 
22.0 

35.0 
29.0 


Feet 
Head. 


1893. 


3 

S 


41.6 
48.9 
089.3 


87.0 


84.7 
30.0 

28.9 


43.9 
32.3 

65.7 

46.2 
89.3 


27.046  2 

33.o'... 

26.0  ... 

26.0I55.4 

27.0|53.1 

85. Ol... 
34.0:... 
31.01... 


23.0 


46.2 


47.8 
508 
58.1 

67.0 
62  4 

60.1 

60.1 

62.4 

67.8 
57.8 
56.4 
65.4 
57.8 
57.8 

80.9 

46.2 
41.6 

46.0 

62.1 

84.8 
60.1 
69.8 
61.9 
60  1 
50.8 
46.2 

60.8 

50.8 
50.8 

80.9 
67.0 

62.4 

76.2 

60.1 
60.1 
62.4 

80.9 
78  5 
71.6 
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HYDRAXT  AND  ENGINE-HOUSE  PUESSIRBS— Condnuerf. 


N.  £  S.  streets.    CrOBx  S< 


TteKinOrj... 
HeUrum  . . . . 


Coagrem.. 


.,  Quoin 

JetCenoD . . 
'  ChamplKln 


RBDdolph '  jEJmcnsr 


SiitBunth 

St.  Amolne... 


Cufleld  . . 


I  i 


I.&  9.  Streaw,  < 


II  I  I 


.0.«£.OI3.SKIJ 


Twelfth.  ... 
TweEtieth.. 


.B48.e||  Twonty-fe 


toxins  ;| 

S7.0JS7. 

..he.,,, 

..:4B  if  Wajne  .. 

!.'41.fl    Woodward .. 


Stanley 

.     MldllgBD , 

Brle>iain'.!!! 

Sffi.,::::; 

.    Magnolia, .. 

.    Howard.... 
HUiDdtsh..,. 

lt<IKE 

Micitinui. . . 

.  Ualielle 

.  DalMlle 


I  A  Sireel '. '. '. 
HaeniillQ.., 


w'sisali 


iG.aso.8^ 
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REPORT  OF  SUPERINTENDENT  OF  METERS  AND  INSPECTION. 


Dbtroit,  January  2,  1894. 
To  the  Board  of  Water  Commimoners : 

Gentlbmen — In  compliance  with  the  rules  of  your  honor- 
able body,  I  herewith  report  the  work  done  in  the  Meter, 
Inspection  and  Service  Cocks  Departments  during  the  year 
1893. 

The  following  tables  show  the  number  of  meters  placed, 
the  number  removed,  and  the  total  number  in  service  on  the 
31st  day  of  December,  1893: 


Pi 

^Aiced\ 

m  1893, 

RTZER 

• 

3  in. 

834 

Min. 
151 

1  in. 

IJ^in. 

2  in. 

1 

4  in. 

4 

6  in.  '  Total 

Total  number  placed  during 
the  year  1888 

97 

17 

1 

91             A. 

1 

62S 

Removed  in  1893. 

SIZES. 

32 

4 

7 

Min. 
3 

9. 

1  in. 

7 
10 

10 

1 

10 

38 

IJ^in. 

1 
2 

1 

2  in. 

3  in. 

1 

^in. 

Total 

Service  connections  discontinued. . . 
Premises  vacant 

45 

17 

For  repairs,  and  replaced  with  other 
meters 

1 

22 

Too  small  for  required  supply 

1  1 

2  i 

3 

Too  large  for  required  supply 

4 

8 

15 

46 

5 

2 

Total  number  removed 

102 
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MtUrr*  in  Service  Jan.  1,  lS9i. 


SIZES. 

M  ta- 

Ml". 

li.. 

l>iin.|Siii.  iSlD. 

4  in. 

Sin.  iTotal 

In  serrice  Jan.  1,  laoa. 

les 

m 

M6 

78  i  va-    S7 

«»i 

»■•  vm. 

Placed    during    the     year,  1 
and   Id  serrjce  Jan.   1,  ^ 

wg 

14S 

» 

»      17.     a 

4 

m 

ma 

^ 

5*5 

ai 

Ij  W7» 

The  following  tables  show  the  kind  and  sizes  of  meters 
placed  daring  the  year,  also  those  removed: 


KIND.                            %  in. 

IHlD 

■ 

a 

^ 

Total 

«««"■  * 

'^     

• 

W^WoMoii                                                8 

^ 

:::::;r"7 

■ 

J 

„ 

151 

„ 

-^ 

-^ 

' 

"' 

« 

SIZES. 

KIND, 

Win 

Mm 

a 

l..n 

a  in.    3  in. 

lin. 

TolAl 

Thomson 

I 

3          1 

85 

Orown 

Worthiwrton 

',        1 

10 

Neptune. 

• 

» 

' 

. 

8 

1 

' 

1  OK 
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The  following  table  shows  the  total  number  of  meters 
in  service  aod  the  different  kinds  and  sizes,  also  indicators 
attached  to  hydraulic  elevators: 

in  Serviee  Jan.   1,  1894. 


SIZ.8. 

KIND. 

Kin. 

1.119 
10 

«1". 

m 

46 

17 

>iin. 

SI.. 

as 

— 

ain. 

8 

Indi- 

Total 

Crown 

1         13 

WortblngtoD. 

r^ 



■  ■. 

, 

,,.. 

» 

"»■ 

T 

m 

„ 

"' 

Tolal  Ko,  in  use  ( 
J»D.  1.  ISM [■■ 

as 

a.sm 

MeUrt  in  Stock. 


SU^S, 

KIND. 

Win. 
ti 

Nto, 

lln. 

IJiin 

.1,. 

.1.. 

4  Id. 

Total 

Thomson 

S 

„..'. 

' 

' 

■ 

m 

1 

a 
lb 

8 

M 

• 

' 

• 

' 

BT 

2bob  ajid  MaUritUt  on  hand. 

Valuation  of  meters  in  stock,  January  1,  1894 $1,101  00 

Taln&tlon  of  material  on  hand,  January  I,  1894 252  3S 

Yaliiatioii  of  tools,  January  1,  1894 401  24 

TaluatJon  of  horses,  wagons,  etc. ,  January  1,  1 894 442  00 

t3.25S  6!) 
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Meters  in  Service, 

Valuation  of  meters  in  service,  Jan.  1,  1893 |68,733  99 

Deduct  10  per  cent,  for  depreciation  in  value 6,873  39 

-       $61,860  60 

Add  amount  expended  during  the  year  for  meters 

placed $18,753  16 

Less  amount  received  for  meters  sold  to  Park 

Commissioners 785  30 

-      —        17,967  86 

$79,828  46 
Less  stock  on  band,  January  1,  1894 2,256  09 

Total  valuation  of  meters  in  service,  January  1,  1894 $77,571  87 

Cost  of  material  used  in  repairing  meters  in  1893 38  11 

Cost  of  labor  in  repairing  meters  in  1893 649  50 

Total  cost  of  repairs  for  1893 $687  61 


Summary  of  total  amount  exj)em]cHl  in  the  meter  department 
for  the  years  1889  to  1893,  inclusive: 


1889  1S90  ISDl  \^\K  I'^OM       !  Aggregate 


I 

Meters "Sll,175  00  :Sl8.r<K)  00     StJ.501  55   $12.37 1  >:2  S<>.S)sr  43  $55,786  80 

Supt.  and  labor 1.734  10       8.51  U  57       4,84149       x.-'Ol*  17  8.ii>^>  4b  32,8S5  81 

3!aterial,  tools,  etc..         037  20  ,     2.9><2  14          s7i  %)       2,132  93  l.O.^o  :«  '      8,275  65 

Freight,  hauling,  etc'         l-S  05  I        4(.»8  :i7          197  11          214  ns  1G5  12  !       1.118  88 

Horse,  wagons,  etc.. I I ;":47  24  1S4  50  '         78174 


Total $13,044  41    S30,601  OS   $12,413  14   §2:i5<i5  24    Sl7,lHi7  80  j  $98,198  88 

I  *  _        _ I 

In  presenting  this  report  to  your  honorable  body,  I  am 
pleased  to  say  that  the  affairs  in  the  Meter  Department  have 
moved  along  during  the  past  year  very  satisfactorily,  and 
without  any  material  change  from  former  years.  We  have 
placed  520  meters,  making  the  total  number  now  in  use,  2,579. 

Nothing  has  transpired  that  tends  to  shake  our  faith  in  the 
wisdom  shown  in  adopting  the  meter  system  four  years  ago. 

There  has  been  a  great  change  in  the  minds  of  water  takers 
•since  the  meter  system  was  first  adopted.  At  that  time  almost 
jevery  person  was  afraid  that  their  rates  would  be  increased 
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by  the  use  of  a  meter,  80  much  so,  that  some  of  them,  on  the 
first  indication  that  we  contemplated  placing  a  meter  on  their 
premises,  would  rush  to  the  office  and  pay  six  months'  or  a 
year's  rates  in  advance  at  the  estimated  assessment,  rather  than 
take  the  chance  of  paying  by  meter  rates.  One  party,  who 
had  been  paying  |60  per  year  on  his  factory,  when  lie  saw  us 
preparing  to  meter  his  premises,  hurried  to  the  office  and  paid 
six  months'  rates,  $30,  in  advance,  and  went  away  gloating 
over  the  idea  of  his  shrewdness.  Nevertheless  we  placed  the 
meter,  and  at  the  end  of  six  months  found  that  he  had  used 
just  $12  worth  of  water,  for  which  he  had  paid  $30,  but  he 
considered  it  such  a  good  joke  on  himself  that  he  never  applied 
for  a  rebate.  Such  instances  go  to  prove  that  the  meter  is  much 
more  accurate  than  an  estimator  in  arriving  at  the  quantity  of 
water  consumed.  But,  as  I  said  before,  the  minds  of  water  takers 
have  changed  in  a  great  degree,  as  the  larger  proportion  of 
meters  placed  now  are  on  the  premises  of  those  who  apply  for 
them,  as  they  prefer  paying  by  meter  rather  than  the  estimated 
rate  (one  hundred  and  fifty  of  such  applications  having  been 
received  during  the  past  six  months).  There  are  some  who  ob- 
ject to  the  paying  of  their  meter  rates  monthly,  especially  the 
small  consumers,  claiming  that  they  ought  not  to  be  obliged  lo 
come  to  the  office  every  month  to  pay  the  small  sum  of  seventy- 
five  cents,  that  being  the  minimum  rate,  and  an  amount  whicli  a 
considerable  number  pay.  It  is  possible  that  it  would  be  advis- 
able to  make  a  rule  allowing  all  bills  below  a  fixed  amount  to 
be  paid  quarterly,  and  above  that  amount  monthly.  In  any 
event  it  would  be  necessary  to  read  the  meters  each  month  as  a 
matter  of  protection  to  the  consumer  as  well  as  that  of  the 
meter,  inasmuch  as  leaks  are  continually  occurring  which  in- 
crease the  consumption  unnecessarily,  and  sometimes  to  a  large 
amount,  and  by  a  monthly  reading  consumers  are  made  aware 
of  the  fact,  and  can  make  the  necessary  repairs,  so  that  the 
next  month's  consumption  will  only  amount  to  the  legitimate 
uses,  whereas,  if  meters  were  allowed  to  go  three  months  with- 
out reading,  it  would  often  make  the  consumer  pay  for  a  large 
quantity,  of  which  the  greater  portion  would  be  waste.     Even 
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with  monthly  readings,  all  consumers  should  learn  to  read 
their  meters,  and  by  so  doing  would  detect  leaks  whenever 
they  occur,  as  an  undue  consumption  would  immediately  lead 
to  an  investigation.  If  all  large  consumers  would  read  their 
meters  each  day,  it  would  insure  them  as^ainst  paying  any  large 
amount  for  waste,  something  that  has  occurred  at  different 
times  in  the  past.  In  some  cases  forty  or  fifty  dollars  have 
been  paid  in  one  month  for  waste  alone,  when,  if  the  register 
of  the  meter  had  been  taken  each  day,  nearly  the  whole 
amount  could  have  been  saved  to  the  consumer. 

The  co^;t  of  repairing  meters  has  increased  during  the  past 
year,  owing  to  the  increased  number  in  use,  and  also  to  the  fact 
of  the  last  winter  being  a  very  severe  one.  W(}  had  quite  a 
large  number  frozen,  but  were  able  to  rej)air  very  nearly  all  of 
them,  the  cost  of  which  was  principally  for  labor  only,  as  the 
material  required  was  trifling.  We  have  thirty  of  the  smaller 
sizes,  mostly  §-inch,  which  we  are  unable  to  repair.  They  are 
an  accumulation  of  four  years,  and  to  send  them  to  the  factory 
for  repairs  would  cost  more  than  we  are  now  paying  for  new 
meters,  which,  if  frozen,  we  can  repair  ourselves,  without  any 
more  cost  than  that  of  labor,  a  fact  that  has  saved  us  in  the 
past,  and  will  continue  to  save  in  the  future,  a  large  amount  in 
repairs.  Meters  are  supposed  to  be  placed  where  there  is  no 
danger  of  frost,  but  after  all  of  our  precautions  they  do  not  all 
escape,  because  the  frost  often  catches  the  service  pipe,  several 
feet  from  the  meter,  and  will  follow  along  the  pipe  until  it 
eventually  reaches  it.  Sometimes  they  are  frozen  through  the 
carelessness  of  the  occupant,  who  leaves  the  cellar  window  or 
door  open,  and  exposes  the  meter,  but  where  it  is  clearly  the 
fault  of  the  occupant,  our  rules  now  provide  that  he  shall  pay 
the  cost  of  repairs.  Of  the  2,679  meters  in  service,  712  of 
them  are  in  pits  outside  of  the  buildings,  and  protected  with 
iron  covers,  none  of  which  have  ever  been  frozen. 

In  compliance  with  a  resolution  of  your  honorable  body 
requiring  meters  to  be  placed  on  some  of  the  public  school 
buildings,  police  stations,  and  fire  engine  houses  as  a  matter  of 
information  to  know  about  the  quantity  of  water  that  is  being 
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furnished  to  said  institutions,  I  have  had  meters  placed  on 
three  school  buildings,  two  police  stations  and  two  engine 
houses  with  the  following  results  : 

The  Cass  School  in  four  months  consumed  936,100  cubic 
feet,  equal  to  7,020,750  gallons  and  the  average  attendance 
being  942  makes  an  average  daily  consumption  of  62  gallons 
per  capita,  or  in  other  words  about  two  barrels  per  day  for 
each  attendant.  The  Bishop  School  with  an  average  attend- 
ance of  1,016  consumed  in  the  same  length  of  time  435,200 
cubic  feet,  or  3,264,000  gallons,  being  an  average  daily  con- 
sumption of  27  gallons  per  capita,  or  not  quite  half  as  much  as 
the  Cass  School,  while  the  Barstow  School  with  an  average 
attendance  of  465  consumed  18,400  cubic  feet,  or  138,000 
gallons,  being  an  average  of  2^  gallons  per  capita  daily.  The 
latter  building  is  provided  with  the  "dry  closets"  which,  I 
presume  accounts  for  the  small  consumption  in  comparison 
with  the  others.  The  enormous  consumption  at  the  Cass 
shows  that  we  were  correct  in  claiming  that  a  very  large  and 
needless  waste  is  continually  going  on  in  some,  if  not  all,  of  the 
school  buildings.  Taking  the  three  buildings  as  an  average 
and  we  have  a  consumption  of  between  two  and  three  hundred 
million  gallons  per  year,  and  at  one-third  of  a  cent  per  100 
gallons  would  amount  to  over  $7,000,  while  we  are  collecting 
from  the  Board  of  Education  for  water  used  in  pubHc  schools 
$1,071.  I  have  no  doubt  but  the  amount  paid  is  ample  for  all 
legitimate  uses,  and  I  also  think  that  when  the  proper  authori- 
ties are  shown  the  large  waste  that  is  going  on  in  the  schools 
throughout  the  city,  that  they  will  take  the  necessary  means  to 
largely  reduce  it. 

The  Central  Police  Station  consumed  100,400  cubic  feet  in 
four  months  or  at  the  rate  of  301,200  cubic  feet  per  year, 
which  at  one-third  of  a  cent,  per  100  gallons  would  amount  to 
$70.30,  while  their  estimated  assessment  on  the  premises,  and 
which  they  pay,  is  $70.00,  showing  the  estimated  and  meter 
rate  almost  precisely  the  same.  At  the  Woodbridge  Street 
Station  there  was  24,900  cubic  feet  consumed  in  the  same 
length  of  time,  or  at  the  rate  of  74,700  cubic  feet  per  year. 
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and  at  the  same  rate  per  gallon  would  amount  to  $18.67,  while 
they  are  paying  a  rate  of  $16.00  per  year,  showing  also  a  very 
close  comparison  between  meter  and  estimated  rates.  It  is  fair 
to  presume  that  the  eight  remaining  stations  are  paying  about 
the  same  ratio  of  rates,  which  would  prove  very  conclusively 
that  there  is  not  much  waste  taking  place  in  that  department, 
for  which  the  officials  in  charge  are  entitled  to  credit. 

The  consumption  of  water  in  the  engine  houses  (on  which 
there  is  no  assessment)  is  not  large  and  shows  that  there  i» 
vorv  little  waste  in  that  direction.  Engine  House  No.  10  con- 
sumed  3,000  cubic  feet  in  40  days,  and  Engine  House  No.  11 
consumed  5,500  cubic  feet  in  the  same  length  of  time.  If  the 
foregoing  is  a  fair  average  there  would  be  consumed  in  the 
twenty-eight  engine  and  truck  houses  something  over  1,000,000 
cubic  feet  per  year,  not  a  very  exorbitant  amount  considering 
the  number  of  persons  employed  therein,  and  also  the  horses, 
carriages,  etc.,  that  are  cared  for.  It  would  show  a  very  care- 
ful surveillance  over  the  water  fixtures  throughout  the  buildings 
of  the  fire  department,  if  the  foregoing  is  a  fair  average, 
which  I  have  no  reason  to  doubt  that  it  is. 


INSPECTION. 

No  change  in  the  working  of  this  department  has  been 
made  during  the  past  year  with  the  exception  of  the  addition 
of  one  more  examiner,  making  five  in  all.  It  is  impossible  for 
four  men  to  get  over  the  city  twice  each  year,  as  so  much  of 
their  time  is  taken  up — about  one-third — in  reading  meters 
and  delivering  meter  bills,  and  as  two  examinations  each  year 
is  absolutely  necessary,  I  was  obliged  to  ask  for  another  exam- 
iner. With  all  the  diligence  shown,  however,  the  percentage 
of  leaks  is  increasing  each  year.  In  1891  the  percentage  of 
leaks  to  number  of  examinations  made  was  4.77,  in  1892,  6.63> 
and  in  1898,  7.77.  There  is  very  little  attention  paid  to  the 
repairing  of  leaks  by  the  majorit}'^  of  water  takers  until  they 
are  compelled  to  do  so  by  a  threat  to  shut  off  the  water.  In 
some  instances  leaks  are  going  on  without  the  knowledge  of 
the  occupant,  who  is  first  made  aware  of  it  by  a  notice  from 
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the  examiner,  but  whether  they  know  it  or  not  it  makes  very 
little  difference,  for  the  repairs  are  seldom  made  until  they  get 
a  peremptory  notice  to  do  so.  This  of  coarse  refers  to  un- 
.  metered  connections,  as  there  is  no  trouble  to  get  repairs  made 
on  connections  that  are  metered,  unless  it  be  that  portion  of 
the  service  pipe  between  the  street  main  and  the  meter,  for  at 
that  point  the  direct  cost  to  the  consumer  is  nothing,  while  it 
puts  It  upon  the  city  at  large,  a  fact  that  would  lead  to  an 
indiscriminate  and  endless  waste,  were  the  individual  consumers 
not  held  responsible  for  the  water  used  on  their  premises.  The 
increased  pressure  throughout  the  city  during  the  past  three 
years  has  undoubtedly  had  a  great  deal  to  do  with  the  increased 
number  of  leaks,  more  particularly  during  the  last  season  as 
the  pressure  has  been  increased  very  materially  in  a  large 
portion  of  the  city,  the  average  being  about  five  pounds. 
Previous  to  the  year  1891  our  rules  allpwed  the  use  of  lead 
service  pipe  known  as  "  medium,"  which  answered  all  purposes 
while  the  pressure  remained  as  it  did  when  the  rule  was 
adopted,  but,  as  the  leaks  increased,  we  found  it  due  in  many 
cases  to  the  lightness  of  the  service  pipe,  and  on  January  1st, 
18&ly  the  Board  adopted  a  rule  allowing  nothing  lighter  than 
pipe  designated  as  '^ strong"  which  will  undoubtedly  be  the 
means  of  preventing  many  leaks  in  the  future  ;  but  I  anticipate 
nnmerous  leaks  and  large  waste  while  there  remains  so  much 
'Might" — as  there  seems  to  have  been  a  time  when  any  kind 
was  allowed — and  '^medium"  pipe  throughout  the  city. 

Another  source  of  waste  we  have  had  to  contend  with  during 
the  past  season  was  caused  by  many  who  allowed  the  water  to 
ran  continually,  claiming  that  they  were  ordered  to  do  so  by 
the  Health  Officer,  and  while  there  is  no  doubt  many  of  them 
received  such  orders,  many  more  made  the  same  claim  who  had 
received  no  such  notice,  but  in  all  cases  our  examiners  notified 
them  that  no  such  permission  had  been  granted  by  the  Board 
of  Water  Commissioners,  and  until  they  were  given  such  per- 
mission it  could  not  be  allowed,  and-  as  the  necessity  or 
advisability  of  such  orders  from  the  health  officers  was  of  a 
doubtful  nature,  the  consumers,  as  far  as  we  were  able  to  judge, 
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willingly  complied  with  our  notice  to  discontinue  the  prao-' 
tice. 

The  examiners  made  55,086  examinations,  reported  4,271 
leaks,  3,984  of  which  were  repaired  on  due  notice  being  givoD,    . 
and  287  were  ordered  to  be  shut  off  for  failure  to  make  neoes- 
«ary  repairs. 

SERVICE  CONNECTIONS. 

• 

On  the  first  of  last  July,  the  Service  Connections  was  traiw- 
ferred  by  the  Secretary  from  the  Iron  Pipe  to  my  department, 
and  about  the  same  time  the  mode  of  making  such  connectionB 
was  changed  also. 

It  has  been  evident  for  some  time  past  that  with  the 
increased  pressure  added  to  our  mains  throughout  the  city, 
the  time  had  come  for  the  changing  of  the  "drive  cook* 
system  to  a  more  secure  way  of  inserting  them.  They  have 
been  a  source  of  a  great  deal  of  trouble  on  account  of  their  ^ 
liability  to  be  blown  out  or  become  loose,  causing  numerous 
.  leaks  and  large  waste,  and  thereby  adding  largely  to  the  ex- 
pense of  the  department  of  repairing  leaks. 

After  consulting  Secretary  Case  and  myself,  Civil  Engineer 
Williams  recommended  to  your  honorable  body  the  purchasing 
of  three  "Muehler  Tapping  Machines,"  the  machines  to  cost 
$85  each,  and  with  the  necessary  appliances — such  as  saddles, 
etc. — for  operating  the  same,  an  additional  cost  of  $25;  mak-  '  ■ 
ing  the  total  cost  $280,  to  commence  operation  under  the  new 
system.  As  your  honorable  body  complied  with  the  recom- 
mendation, the  machines  were  purchased  and  have  been  in 
operation  since  that  time. 

These  machines  drill  the  hole  and  insert  the  cock  with  a 
screw  under  pressure  without  the  escape  of  any  water  whatever. 
Uiider  the  former  system  the  tapper  drilled  the  hole  nearly 
through  the  pipe,  then  inserted  the  cock,  and  by  giving  it  a 
sudden  blow  with  the  hammer  would  drive  it  into  place,  a  small 
portion  of  the  pipe  breaking  away  and  dropping  inside.  It 
by  any  chance,  through  a  defect  in  pipe  or  otherwise,  the  cock 
did  not  fit  properly,  it  would  often  blow  out  and  deluge  the 
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tapper  with  water,  besides  causing  much  trouble,  sometimes 
making  it  necessary  to  shut  off  the  line  before  the  connection 
coald  be  made,  something  tliat  cannot  occur  with  the  Muehler 
machine. 

The  cost  of  operating  it  is  about  the  same  as  the  old  way, 
but  there  is  a  difference  in  the  cost  of  the  Muehler  over  the 
drive  cock  of  14  4-10  per  cent,  making  the  increased  cost  on 
total  number  inserted  (1,900)  up  to  January  1st,  1894,  $151.24; 
a  trifling  amount  when  compared  with  the  saving  it  will 
surely  bring  abont  in  the  future. 

The  Smith  machine,  purchased  by  the  Board  at  a  cost  of 
$8«50,  in  the  latter  part  of  1892,  for  making  2-in.,  3-in.,  4-in., 
and  6-in.  connections  under  pressure,  has  proven  itself  to  be  all 
that  the  inventor  claimed  for  it.  It  is  a  wonderful  improve- 
ment over  the  old  way  of  making  such  connections,  and  also 
saves  a  large  amount  of  labor. 

With  this  machine  it  is  not  necessary  to  shut  off  the  street 
main  when  making  a  connection.  The  sleeve,  with  valve 
attached,  is  simply  leaded  around  the  pipe,  the  valve  opened, 
when  the  drill  passes  through  the  valve,  cuts  a  core  from  the 
pipe  of  the  required  size,  withdraws  said  core  back  of  the 
valve,  which  is  then  closed,  when  the  core  is  removed  and  the 
connection  is  completed. 

Formerly,  in  making  a  connection  larger  than  1  inch,  the 
line  of  pipe  on  which  such  connection  was  made  had  to  he  shut 
off,  and  before  doing  so,  each  consumer  on  the  line  received  a 
personal  notice  to  that  effect.  That  being  done,  the  work  of 
shotting  off  began,  and  it  was  necessary  to  shut  all  the  way 
from  two  to  ten  gates — at  one  time  seventeen — before  the 
water  was  entirely  shut  off;  then  the  hole  was  cut  in  the  pipe. 
After  that  the  water  had  to  be  removed,  as  usually  the  larger 
portion  of  the  water  in  the  district  shut  off  had  to  be  removed 
from  the  ditch  before  the  joints  could  be  leaded.  And  as  it 
often  happened  a  perfect  shut-off  could  not  be  obtained — 
through  defective  gates — the  labor  of  removing  the  water  was 
increased,  and  the  condition  of  the  men  when  through  was  often 
deplorable.     Then  again,  nearly  all  such  connections  had  to  be 
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made  in  the  niglit,  thereby  adding  largely  to  the  expense,  as^ 
the  district  deprived  of  water  usually  included  factories  or  some 
one  who  could  not  get  along  without  water  while  the  connection 
was  being  made,  therefore  making  it  necessary  to  do  it  after 
business  hours,  and  often  after  12  o'clock  at  night,  as  we  never  . 
compelled  factories  to  shut  down  or  deprived  large  hotels,  etc., 
of  water  until  after  that  time,  unless  it  was  absolutely  neces- 
sary. And  again,  in  closing  gates  there  is  always  a  possibility 
of  breaking  them,  something  that  has  often  occurred,  and 
which  has  been  very  expensive,  also.  But  all  such  difficulties 
and  annoyances  have  been  done  away  with  by  the  use  of  the 
Smith  machine.  It  has  saved  the  Water  Works  much  money,, 
and  also  the  tappers  from  many  a  cold  bath  during  the  time  it 
has  been  in  operation. 

The  total  expense  of  the  Service  Cocks  Department,  includ- 
ing labor,  material  and  inspection,  amounts  to  $10,278.83^ 
Of  that  amount,  $3,912.50  should  be  deducted,  as  it  represents- 
the  labor  of  the  inspectors  of  new  work,  whose  duties  are  prin- 
cipally confined  to  the  inspection  of  plumbing  and  keeping 
the  records  of  work  done  in  that  line  throughout  the  city.  The 
report  of  their  work  in  detail  is  shown  in  a  table  following^ 
this  statement  of  the  service  cocks  proper,  viz. : 

Receipts  for  service  cocks $6,615  65 

Receipts  for  plumbers'  licenses 635  00 

$7,250  66- 

Total  expense  Service  Cocks  Department $10,278  83 

Less  labor  of  inspectors 3,912  50 

$a.366  88^ 

Balance  to  the  credit  of  service  cocks $884  32 
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The  foUoving    table    shows    the   duties  performed 
iipeolora  of  new  work  during  the  year  18fl3: 
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INSPECTION  OF  NEW  WORK. 
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In  addition  to  the  above  work,  the  inspectors  have  devoted 
ionsiderable  time  in  examining  and  locating  stop  boxes,  and 
>rdering  them  exposed  to  sight,  repaired  or  replaced  with  new 
>nes  as  the  case  required.  It  neceeeitates  the  utmost  vigilanoe 
to  keep  the  stop-bnzes  exposed  to  view.  Sidewalks  being  re- 
pured,  new  ones  hnilt,  or  change  of  grade  in  street,  alley  or 
lot,  the  tendency  is  to  pay  little  attention  to  the  stop-box,  and 
it  is  nsually  covered  up,  as  the  majority  of  water  takers  can  see 
very  little  use  for  it  nntil  there  is  an  urgent  request  for  shut- 
ting off  the  water  in  case  of  bursted  pipes,  etc.,  when  they  have 
a  forcible  reminder  of  its  necessity.  Kot  only  that,  but  during 
the  last  year  there  have  been  12,464  places  reported  to  be  shut 
off  for  non-payment,  besides  many  places  for  vacancy,  showing 
the  need  of  keeping  the  stop-boxes  in  sight  at  all  times.  A  duty 
that  will  always  exist  will  be  that  of  seeing  they  are  kept  in 
proper  condition,  and  as  there  are  thousands  of  them,  and  in- 
oreaeing  daily,  one  can  readily  see  that  it  will  require  much 
time  and  watehfulnesB  on  the  part  of  the  inspectors  in  giving 
tfaem  the  necessary  a 
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The  following  table  shows  the  total  number  of  taps,  with 
iron  and  wood  pipes,  of  sizes  from  f  to  6  inches. 

NUMBER  OF  SERVICE  CONNECTIONS. 


Size  of  CoNNBcmoN. 


No.  IN 
1892. 


Cast  iron,  6- inch  diameter. 

4 

3 

2 

1 

i 


!  3 

63 

i  98 

'  102 

'  9,394 

33,549 

Wood  pipe 3.409 


Aggregate ;   46,618 


Added 
IN  1893. 

Discon- 
tinued 
18 13. 

•    •    •    • 

•    •    ■    • 

10 

•    •    •   • 

9 

•   •    •    • 

18 
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841 

14 

1,519 

40 

8 

312 

2.405 

366 

TOTJU. 

Januaet 

1)  Ja94t 


78 

107 

120 

10,221 

35,02^ 

3.10& 


48,65' 
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Attached  to  this  report  are  complete  lists  of  tools  on  hand 
and  an  itemized  account  of  material  in  stock  in  the  Meter  and 
Service  Cocks  Departments,  on  the  31st  day  of  December,  1893. 

In  concluding  this  report,  will  say  that  I  have  endeavored 
to  conduct  the  work  in  the  departments  over  which  I  have 
charge,  with  as  much  economy  as  possible,  and  the  employes 
under  my  supervision  have  shown  a  faithfulness  in  their  work 
that  leads  me  to  believe  that  the  Water  Works  has  received 
full  value  for  the  money  expended  during  the  past  year. 

The  uniform  kindness  shown  me  and  the  able  assistance 
given  by  the  Secretary,  is  appreciated  to  the  fullest  extent, 
and  for  the  kind  and  considerate  treatment  of  your  honorable 
body  throughout  the  past,  I  beg  to  offer  my  warmest  thanks. 

All  of  which  is  respectfully  submitted. 


T.  R.  PUTNAM, 

Superintendent  Meiers  and  Inspection. 
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REPORT  OF  CHIEF  ENGINEER  AT  PUMPING  WORKS. 


Detroit,  January  1,  1894. 

t#  Board  of  Water  Cammimoners  : 

UTTLBMBN  —  I  have  the  honor  to  submit  the  Engineer's 
rt  for  the  year  1893. 

le  following  table  shows  the  number  of  gallons  of  water 
p^,  and  cost  of  fuel  for  the  years  named: 


YBAB. 


Gallons  OF  Water  • 

Cost  of  Fuel 

AVBRAOE  DAILY 

Pumped. 

Consumed. 

DELIVERED. 

236,840,271 

646,411 

808,681.748 

$2,129  37 

981.594 

87^V6^126 

2,271  84 

1,030.8(6 

54-?,80:.864 

8,325  81 

1,4H7.148 

69-?,  124,306 

4,017  44 

1,896,231 

697,100,623 

3,9  3  20 

l,»»M,8a7 

71P,091,2'^7 

8.655  20 

J, 967,-878 

■;  82, 112,687 

3,194  16 

2,142,774 

87«»,ag6,4.'Sl 

4,196  21 

2,381,580 

896,129,423 

4,414  07 

2,452,409 

991,945,«29 

3.150  95 

2,725,878 

1.0%.79-,0»8 

4,6' 0  86 

2,887,808 

l,M8,390,s?.'>6 

7,647  62 

2,^39,078 

1,049,514,887 

7,372  89 

2,875.388 

l,19«,817,9-22 

9,349  16 

8.277,688 

1,426,535,280 

10,121  82 

8,90.5,576 

1,666,646,125 

11,379  23 

4,607,218 

1,946,810,325 

11,247  92 

4,511809 

1,866,060,<'68 

12.713  78 

5,112,4«'8 

2,300,150,605 

14.681  05 

6,301,782 

2,78  .',29-^,5:  8 

17.736  86 

7,601,892 

8,198,893,948 

2.^2^3  30 

8.762,723 

3,289,872,636 

20,4  1  71 

9,01  ^360 

4,207,454,260 

21.393  98 

11,627.272 

4,065,  r^4,«  70 

19,832  89 

ll.H»7.499 

4,vi:^.23w,790 

17.433  72 

11.543,128 

4,345,743,330 

10, 94:^  82 

11,906,146 

6,129.599,110 

11,219  M 

14.05:^,696 

6,562,965,310 

12,276  fO 

15,172,086 

6,543.127,068 

16,.V>6  63 

17,92«,8T7 

6,281.000,742 

18.166  16 

17,261,^40 

7.879..H2sl88 

16.4M6  99 

20,217,384 

8.510,614,140 

19.877  07 

23,25^,044 

9.970,8  9,580 

21,841  48 

27,317.341 

10  576,671,254 

20,387  24 

2-,97H.907 

13,16*<,»'.5»,8C8 

85,8-2  83 

86,079,166 

H, 3^0,166  670 

8^,568  66 

89.89T,716 

12.875,-34,I58 

84,413  31 

85,274.888 

12,120  944,532 

81,852  40 

88.209.067 

12,0.^7.261,286 

33,826  86 

33.033,592 

12,476.612,482 

81,081  40 

84,1^2,499 

18,877,977,<08 

27,479  98 

88,021,855 
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The  following  tables  show  fa  detail  the  work  done  by  < 
engine  each  month  of  the  year. 

ENQUTE  no.  1. 


M0KTH8. 

Time  run. 

Revola. 

Oallooi. 

OsllntiB 

oioa 

85,487 

ailiis' 

9.13U 
39.630 

3o;si4 

Tn" 

Ihl«T. 

1 
AM 

1 

I 

OS 

■'nn,i« 
36i.eat 

»i 

»T,S5K 

50S,0IS,400 

449;4BB,M0 

'""iTD.isUfiM' 

470.(02.118* 

«a,e8i.78* 

■si 

Bioio' 

14i  42 
4!6  01 

f8.H1I.7SB 
T8;7BII,1M 
'7H.Ml',m 

SS£.:::: 

SB.Ba9  7S 

ToUl 

4,887 

w 

a.m.m 

8.«9,4S8,068 

43»,ira 

ENOINE  Ho.  2. 


July.'";!; 

Biil^aaiber 


4M 

aa»,703 

fls' 

358.1  SI 
B0II,H8d 

980.100 

418,147 

B,a)i 

40 

S,«M.808 

407(08.488 

Bl,liOD 

8774  00 

7B.8n.7Ift 

4.9ST,TB(I,TR! 

flio,aa8 

gB,7B»  00 

BNOINE  JSto.  8. 


^I'^r^ 

sat 

aoe,»(tt 

B7a,«D,000 

47,2ao 

$708  30 

78.29  l,Sa» 

744 

041.880 
4WB80 
4W.0« 
284,195 

979,119.1.800 
T»),40S,000 

4S4;988  000 

sii.5Si.ooo 

Bn;iis 

65.883 

bb;ihs 

•■S!S 

8117  4a 

'Si 

n'iwiS 

i.>fc.::: 

SSiS 

DeJambsr::;; 

^ 

23SS6S 
416,014 

418,071,800 

74«.H«,aoo 

h5.T34 

1„W8  4U 

sa^s 

a,85a 

18,041 

M 

S,DtO,I73 

6,470.891,400 

890,220 

810,881  ao 

Aggregale . . 

8,9B1.3M 

ja,S77.B77.9BB 

1.742,720 

827,479  93 

Bi>ASI»   t*V    WATKK    iX>11MI$SU>NI:KS.  SI 

Tuel  oil  consumed ft7.47V  93 

Salaries,  engineers  and  firenu-n 16.571  59 

Consulting  engineer 

Coal  for  pumping  nil 

Printing  and  stationerr 

Material:  rags,  waste,  poli^ll.  eu* 

"         valves,  guskets.  grate  bars,  etc 

Repairs,  briilers  and  machiiKTv 

Ijubiicants 

m 

Tools  and  repairs 

Medical  attendance  (injury  by  accident  in  ls92< 

Ice 

Horse,  liame»«  and  repairs.  

Hone-feed,  shoeing,  etc 

Street-car  tickets 

£zpense  on  electric-light  plant 


1.2f.O  00 

72 

05 

24 

15 

2SS 

18 

280  99 

ia5 

71 

251 

43 

115 

45 

20  50 

20 

Jk» 

57 

55 

62 

50 

10  CO 

55 

IS 

$46.>16 

•  •1 

Cost  \h:t  million  gallons.  $3.35.     Engines  Nc».  1  and  2  wert-  run  |*Art 
of  the  year  with  one  pump  d«'t ached. 

The  tables  show  that  the  water  pumped  doriiig  the  year  i$ 
18,877,&7i,208  galloD;*.  The  total  expense  for  (lumpiDg  water 
isi  Mtty546.01,  making  oust  per  million  gallons,  $3.. ^5.  Our 
ATeragc  pressure  during  the  year  has  been  higher  than  evt-r 
before^  and  the  cry  of  short  supply  is  very  seldom  heard. 

The  engines  and  boilers  have  had  only  minor  repairs  durine 
the  year,  but  the  boilers  will  need  some  repairs  soon:  other- 
wise we  are  now  in  fair  condition. 

It  is  often  necessary  to  reduce  the  capacity  of  the  three 
engines  now  in  operation,  at  such  seasons  of  the  year  when 
the  demand  is  at  the  minimum.  This  can  only  be  done  by 
stopping  the  engines,  pumping  out  the  well  and  disconnecting 
one  of  the  pumps,  at  a  loss  of  considerable  time  and  expense, 
besides  leaving  the  engine  in  a  crippled  condition.  As  a  mat- 
ter of  safety  and  economy,  I  would  recommend  putting  in  a 
oonnection  between  the  pumps,  with  valves  so  arranged  that 
the  engines  could  be  changed  from  one-half  to  full  capacity 
without  stopping. 
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We  have  had  nearly  two  years'  experience  with  crude  oil 
for  fuel.  It  is  very  convenient,  and  also  economical,  as  the 
following  facts  show:  Our  daily  average  for  1893  is  38,021,865 
gallons,  which  nearly  equals  the  daily  average  for  1888,  when 
the  cost  for  coal  was  $39,568.66,  whereas  this  year  the  cost  for 
oil  is  $27,479.93,  making  a  saving  of  $12,088.73,  which  we 
think  is  remarkable,  considering  the  fact  that  we  have  pumped 
against  a  pressure  of  125  feet  during  the  warm  days  of  sum- 
mer, whereas  we  formerly  pumped  against  only  116  feet.  We 
expect  to  make  a  still  further  reduction  the  coming  year,  when 
our  new  triple  expansion  engine  is  ready  for  use,  which  we 
expect  will  be  the  latter  part  of  January.  This  will  add 
twenty-four  million  gallons  to  our  maximum  daily  capacity, 
which  will  then  be  one  hundred  and  two  millions. 

This  engine  is  considered  the  most  economical  pumping 
engine  made,  and  may  be  described  as  follows:  Vertical 
triple  expansion  high  steam  cylinder  28  in.,  intermediate  48  in., 
74  in.  in  diameter,  with  a  stroke  of  sixty  inches.  The  steam 
cylinders  are  steam  jacketed  and  covered  with  non-conducting 
material,  with  black  walnut  in  narrow  strips  fastened  on  with 
nickle-plated  bands  and  screws.  The  cylinders  are  fitted  with 
the  Reynolds-Corliss  valve  gear,  especially  arranged  for  this 
type  of  engine,  having  independent  adjustable  cut-offs  for  each 
cylinder.  There  are  three  pumps  located  beneath  and  directly 
in  line  with  the  cylinders.  The  pump  plungers  are  rigidly 
connected  to  the  steam  piston  by  means  of  four  steel  distance 
rods,  passing  directly  from  the  cross-heads  to  the  pump  plun- 
gers. The  pumps  are  of  the  single-acting,  outside-packed 
plunger  type,  each  pump  having  one  plunger  36  in.  in  diameter, 
60-in.  stroke.  The  suction  pipe  is  48  in.  and  discharge  42  in.  in 
diameter.  The  condenser  is  of  the  jet  type.  I'he  main  shaft 
18  in.  diameter,  journal  16  in.  and  24  in.  long.  There  are  three 
cranks,  set  at  angles  of  120  degrees  apart;  two  fly  wheels,  20 
feet  in  diameter,  weighing  25  tons  each.  Steam  will  be  sup- 
plied by  four  horizontal  tubular  boilers,  62  in.  diameter,  20  feet 
long,  each  boiler  containing  forty-nine  4-in.  tubes.  The  boilers 
are  constructed  of  the  best  flange  steel,  60,000  pounds  tensile 
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Strength,  thoroughly  braced  and  stayed  to  carry  a  working 
pressure  of  125  pounds  per  square  inch.  The  boiler  fronts  are 
of  oast  iron.  The  engine  is  nearly  completed,  and  I  am  satis- 
fied will  prove  a  great  saving  in  fuel,  and  also  give  us  the 
benefit  of  higher  pressure  when  needed. 

It  is  very  frequently  necessary  to  raise  the  pressure  higher 
than  our  stand-pipe,  and,  as  the  stand-pipe  does  not  relieve  the 
engines,  I  would  recommend  connecting  the  30-inch  main 
thereto,  through  a  weighted  relief  valve,  direct  to  the  waste, 
and  discontinue  the  use  of  the  stand-pipe  altogether. 

llie  buildings  have  recently  been  painted  and  striped, 
greatly  improving  their  appearance.  Removing  the  old 
wooden  shed  and  using  part  of  our  coal  shed  for  a  blacksmith 
shop,  horse  stable  and  store  room,  is  a  decided  improvement. 

For  fire  protection  and  washing  out  wells,  I  would  recom- 
mend extending  the  4-inch  water-pipe  to  the  south  end  of 
the  shed  and  setting  a  fire  hydrant. 

You  will  notice  the  duty  has  fallen  off  during  the  cold 
weather,  which  may  be  accounted  for  by  the  additional  space 
heated  by  steam. 

Inlet  pipe  number  two  has  been  out  of  use  for  some  time, 
being  reported  in  a  leaky  condition  by  submarine  diver  Dwyer. 
As  it  is  necessary  to  use  three  inlets  at  times,  I  would  recom- 
mend having  this  pipe  relaid  the  coming  season. 

Respectfully  submitted. 

URIAH  GOULD, 

E^igineer. 


REPORT  OF  THE  SUPERINTENDENT  OF  GROUNDS. 


To  the  Honorable  the  Board  of  Water  Oommimoners: 

Gentlemen — In  submittiDg  my  report  for  the  year  1893,  I 
wish  to  say,  first,  that  the  Park  is  rapidly  growing  in  popularity. 
Visitors,  the  past  season,  far  outnumber  those  of  former  years, 
and  many  expressed  themselves  as  delighted  with  the  arrange- 
ment of  flower  beds  and  the  general  care  of  the  Park.  The 
greenhouse  built  in  the  fall  of  1892  has  been  of  great  value, 
enabling  us  to  make  a  floral  display  equal  to  any  in  the  city. 
When  the  different  improvements  begun  this  season  are  com- 
pleted, which  we  hope  will  not  be  later  than  June  15th,  the 
Hurlbut  Park  will  be  one  of  the  most  attractive  in  the  city. 

The  Hurlbut  Memorial  Gate,  with  a  frontage  of  one  hun- 
dred and  thirty-two  feet,  and  fifty  feet  high,  is  certainly  one 
of  the  finest  structures  of  stone  and  iron  to  be  found  in  this 
country. 

The  iron  fence  along  the  front,  extending  back  one  hundred 
feet  on  the  east  and  west  lines,  adds  very  much  to  the  appear- 
ance of  the  grounds. 

The  waterway,  or  canal,  now  being  cut  from  the  river 
through  what  has  been  heretofore  low  marsh,  so  as  to  leave 
two  small  islands,  practically  reclaims  this  whole  section  of  the 
grounds,  and,  instead  of  rank  growth  of  flags  and  stagnant 
water,  we  will  have  a  beautiful  winding  canal,  where  row-boats 
may  come  well  up  into  the  Park.  When  this  part  of  the 
grounds  is  properly  graded  and  trees,  shrubs  and  flowers 
planted,  it  will  be  one  of  the  pleasantest  parts  of  the  Park, 

Removing  the  unsightly  old  coal  tramway  and  dock,  and 
sloping  the  canal  bank  to  the  water's  edge,  changes  very  much 
the  appearance  of  this  part  of  the  grounds.     What  has  hereto- 


n: 
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fore  been  a  storage  place  for  old  pipes,  lumber,  iron,  etc.,  will 
be  beantif al  lawn,  walks,  trees,  shrubs  and  flowers. 

The  new  addition  to  our  greenhouse  will  double  the  former 
capacity,  and  give  us  an  opportunity  to  increase  our  floral  dis- 
play in  keeping  with  other  improvements. 

There  is  now  needed  a  suitable  toilet  room  for  ladies,  and 
also  a  shelter  for  horses  and  carriages.  Part  of  the  space  be- 
tween the  coal  sheds  could  be  covered  with  corrugated  iron 
roof,  supported  on  iron  posts,  and  would  make  such  shelter 
with  very  little  expense. 

The  inventory  of  tools  and  implements  in  this  department 
accompany  this  report. 

Very  respectfully, 

E.  A.  SCRIBNER, 

Superintendent  of  Grounds. 


REPORT  OF  THE  SUPERINTENDENT  OF  EXTENSIONS. 


Detroit,  January  2d,   1894. 
To  the  Board  of  Water  Oommimon&ra  : 

Gentlemen — In  accordance  with  the  regulations  of  your 
Honorable  Body,  I  have  the  honor  of  presenting  my  annual 
report,  relative  to  the  general  condition  and  progress  of  the 
work  in  this  department.    ' 

During  the  year  just  closed,  not  less  than  thirty-two  miles 
of  extensions  have  been  made  to  our  pipeage. 

It  had  been,  I  believe,  the  desire  of  your  Honorable  Body,  to 
make  the  general  expenses  of  the  Works  for  the  year  just  closed, 
as  light  as  possible.  It  would,  however,  seem  from  the  above 
mentioned  mileage  laid,  that  so  far  as  this  department  was 
concerned,  it  had  failed. 

It  is  somewhat  diflBcuIt  to  approximate  very  closely  the 
probable  outlay  of  this  branch  of  the  work  at  the  commence- 
ment of  the  year,  it  being  largely  governed  by  the  number  of 
calls  during  the  year  for  extensions. 

The  calls  for  extensions  for  the  past  season  have  been  more 
numerous  than  the  times  would  seem  to  demand.  Should  the 
coming  season  be  one  of  increased  activity,  I  anticipate  no 
very  great  abatement  to  this  branch  of  the  work,  and  from 
the  large  amount  of  unoccupied  land  in  the  recently  annexed 
territory,  we  may  expect  to  receive  numerous  calls  for  exten- 
sions. The  work  in  this  department  has  compassed  nearly  500 
points  or  lines  of  extensions,  the  chief  of  which  have  been  the 
extension  of  the  Abbott  street  line  of  24-inch  main;  this  was 
extended  on  Tenth  street  to  Michigan  avenue,  and  from  this 
point  to  Vinewood  avenue,  connecting  with  the  24-inch  main  in 
said  avenue.  The  16-inch  main  in  Park  street  was  also  ex- 
tended in   said   street  to  Columbia  street,  and  in  this  street 
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westward  to  Cass,  thence  north  on  Cass  to  Oilman  street,  and 
on  Oilman  and  Cherry  streets  to  Seventh  street;  from  this 
line  a  12-inoh  main  was  laid  in  Sixth  street  to  Bagg  street, 
connecting  with  the  24-inch  in  Bagg  street. 

A  line  of  lO-inch  main  was  laid  in  the  more  easterly  por- 
tion of  the  city,  this  line  was  laid  in  Meldrum  avenue,  con- 
necting with  the  42-inoh  main  in  Jefferson  avenue,  thence 
running  south  to  Wight  street,  and  from  this  point  westward 
to  MoDougall  avenue,  thence  south  to  Guoin  street,  and  in  this 
street  westward  again  to  Orleans  street,  connecting  with  the 
10-inoh  main  at  this  point. 

In  addition  to  the  foregoing,  a  few  of  the  lines  recom- 
mended in  last  year's  annual  report  by  the  Fire  Department 
and 'myself,  have  in  part  been  complied  with.  These  are  as 
follows:  A  10-inch  main  in  State  street  from  the  dO-inch  in 
Washington  avenue  and  State  street  to  Cass  street,  connecting 
with  the  lOinch  in  Cass  street.  An  8-inch  main  in  Monroe 
avenue  from  Randolph  to  St.  Antoine  streets,  connecting  with 
all  the  lines  crossing  the  same.  Also  an  8-inch  main  in  Eliza- 
beth street,  from  Cass  to  Grand  River  avenues,  connecting 
with  the  Cass  and  Orand  River  avenue  mains.  A  short 
section  of  8-inch  was  also  laid  in  Forest  avenue,  from  Trum- 
bull to  Avery  avenues.  An  8-inch  main  was  laid  in  Wabash 
avenue  from  Ihe  dO-inch  in  Buchanan  street  to  Lake  Shore  R. 
R.  A  short  section  of  10-inch  was  laid  in  Hamilton  Boulevard, 
from  Hazlewood  to  Bancroft  avenues.  A  section  of  the  pro- 
posed 10-inch  in  St.  Aubin  avenue  was  also  laid  from  the 
24-tnch  main  in  the  N.  Boulevard  to  Trembly  avenue,  and  from 
which  a  line  of  8-inch  pipe  was  -laid  in  Trembly  avenue  to 
Russell  street.  A  short  section  of  8-inch  pipe  was  laid  in  Oak- 
land avenue  from  Englewood  avenue  north  to  the  city  limits. 
A  few  lines  of  6-inch  pipe  were  laid  in  the  following  places: 
Hastings  street  from  the  N.  Boulevard  to  Trombly  avenue; 
Piquette  avenue  from  Beaubien  to  Russell  streets;  and  Adair 
street  from  Jefferson  avenue  to  south  of  Wight  street. 

In  addition  to  the  above,  quite  a  number  of  special  lines  of 
0-inch  were  laid. 


I- 
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RECOMMENDATIONS. 

I  would  respectfully  recommend  that  the  following  lines 
may  be  laid  for  a  more  general  supply  and  for  better  fire  pro- 
tection. 

Appended  are  a  few  locations  which  I  believe  are  worthy 
of  your  prayerful  consideration,  and  which  have  been  greatly 
overlooked  in  the  anxiety  to  care  for  the  more  business  por- 
tions of  the  city.     The  following  are  a  few  of  this  order  : 

Second  street;  from  Fort  to  alley  south  of  Abbott  street, 
distance  900  feet. 

Third  street;  from  Fort  to  Abbott  streets,  distance  about 
1,030  feet. 

Fifth  street;  from  alley  south  of  Howard  to  Labrosse 
streets,  distance  about  1,125  feet. 

Sixth  street;  from  Abbott  to  alley  north  of  Labrosse  street, 
distance  about  825  feet. 

Eighth  street;  from  Fort  to  Baker  streets,  distance  about 
2,025  feet. 

Trumbull  avenue;  from  Fort  to  alley  south  of  Abbott 
street  and  from  Abbott  street  to  Michigan  avenue,  distance 
about  2,500  feet. 

There  are  now  no  water  mains  within  the  above-mentioned 
distances,  the  supply  of  water  is  through  the  alleys,  most  of 
which  are  4  inches  in  diameter.  Each  of  the  above-mentioned 
lines  would  have  a  direct  connection  with  the  24-inch  main  in 
Abbott  street,  and  a  few  with  the  16-inch  main  in  Fort  street. 

I  again  mention  the  following  lines,  which  appeared  in  last 
annual  report  of  recommendations: 

Twelfth  street,  from  Howard  to  Baker  streets.  This  street 
is  densely  built  up  with  residence  property,  and  at  Howard 
street  are  several  large  manufactories.  A  larger  main  should  be 
laid  than  the  one  now  in  use;  the  present  one  is  only  4  inches. 
It  would  greatly  improve  this  section  if  a  line  of  pipe  should 
be  extended  along  Abbott  street  from  the  24-inch  main  at 
Abbott  and  Tenth  streets  to  Twelfth. 

I  am  still  of  the  opinion  that  the  laying  of  a  12-inch  pipe 
in  Commonwealth  avenue  from  the  30-inch  main  in  Brigham 
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(reet  to  Kirby  avenue,  is  a  wise  thing  to  do,  as  recommended 
year  ago,  and  from  which  the  laying  of  an  8-  or  10-inch  in 
lirhy  avenue  from  Grand  River  to  Woodward  avenues.  This 
rrangement  would  make  a  splendid  cross-feed  to  the  inter- 
eoting  lines,  and  should  it  be  needed  to  lay  for  better  fire  pro- 
ection  in  the  immediate  streets  crossing  Commonwealth 
.venue,  this  would  be  an  excellent  feeder  in  this  locality.  The 
ine  in  Commonwealth  avenue  is  about  3,200  feet,  and  the  one 
n  Kirby  avenue  would  be  about  8,500  feet,  A  similar  line  to 
his  would  be  well  to  consider  for  the  east  side,  extending  to 
md  connecting  with  the  30-inch  main  in  Collins  street. 

I  would  again  mention  Park  street.  There  is  but  a  4 -inch 
)ipe  in  this  street  from  Henry  to  Peterboro,  and  also  in  the 
ntervening  streets  crossing  Park  street;  this  street  is  densely 
)ailt  up  and  should  have  better  fire  protection.  This  line  would 
lave  a  direct  connection  with  the  24-inch  in  Bagg  street  and 
ihe  16-inch  main  at  Park  and  Columbia  streets. 

John  R. 'street,  from  Piquette  avenue  to  N.  Boulevard.  This 
pirould  connect  direct  with  the  24-inch  main  in  said  Boulevard 
ind  would  cross  the  tracks  of  the  L.  S.  &  M.  S.,  D.  <fc  B.  C, 
3.  T.  and  Belt  Line  R.  R's,  insuring  an  ample  supply  of  water 
For  this  very  desirable  business  centre,  as  well  as  for  efficient 
fire  protection, 

There  are  a  number  of  others  which  might  be  added  to  the 
above,  which  were  mentioned  in  the  last  annual  report. 

Toledo  avenue,  from  Hubbard  avenue  to  Twenty-fourth 
street,  distance  about  1,5*75  feet.  By  the  laying  of  this  line  we 
should  get  a  direct  connection  with  the  24-inch  in  Vine  wood 
avenue,  and  would  give  a  better  circulation,  curing  one  or 
more  dead  ends,  and  furnish  a  better  supply  for  fire  protection. 
Sullivan  avenue,  from  the  N.  Boulevard  to  Baltimore 
avenue,  distance  about  750  feet.  This  would  also  give  a  direct 
supply  from  the  24-inch  main  in  the  said  Boulevard,  thereby 
EMlding  greatly  to  the  supply  for  fire  protection  and  curing 
dead  end  at  Milwaukee  avenue. 

Appended  is  a  tabulated  statement  of  the  pipeage  now  in 
nse  classified  by  its  diameters  and  lengths. 
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PIPE  AGE. 

The  amount  of  distribution  pipe  and  mains  laid  and  relaid, 
and  iron  and  wood  pipe  discontinued  during  the  past  season,  i» 
as  follows:  Total  iron  pipe  laid  and  relaid,  32^*^^^  miles,  of 
which  687  feet  were  relaid  and  1368  feet  were  laid  for  private 
use.  1|||^  miles  of  wood  and  Q-^f^\  miles  of  iron  pipe  were 
discontinued,  making  the  net  increase  of  the  pipeage  24||  j^ 
miles.  This  amount  added  to  the  measured  lines  of  iron  and 
wood  pipe  connected  with  the  works,  will  make  the  total 
length  455^}^^  miles,  of  which  452J||{5  miles  are  iron  and 
3 688  0  n^iles  are  wood  pipe. 

Which  in  detail  is  as  follows: 


Size  of  Pipe 
IN  Inches. 


Measured 

Length  in  Feet 

FOR  1892. 


45 

42 

36 

30 

24 

20 

18 

16 

12 

10 

8 

6 

4 

3 

2 


Added  Discontinued 

Length  in  Feet  Length  in  Feet 
FOR  1893.  FOR  1893. 


103 

44,909 

715 

49,337 

75,174 

461 

87 

32,319 

6,598 

104,259 

218,095 

805,571 

832,406 

78,367 

2,820 


218 


Total,       !  2,251,221 


9,687 

48 

4,500 

42 

1,880 

34 

10,346 

96 

8,759 

7,059 

115,636 

3,799 

16,357 

17,415 

1,368 

3,433 

168,751 

! 

81,926 

Total  Length 
IN  Feet 
FOR  18U3. 


103 

45,127 

715 

49,337 

84,818 

461 

8T 

36,777 

8,444 

114,50» 

219,795 

917,408 

831,348 

76,802 

2,820 


2,388,046 
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It  is  very  gratifying  to  know  that  the  log  or  wood  pipe 
system  is  rapidly  disappearing.  From  the  table  of  pipeage  we 
see  recorded  but  a  little  over  three  miles  now  in  use;  and  yet 
this  system  of  logs  laid  for  the  conveyance  of  water  has  greatly 
added  to  the  growth  of  the  city  and  comfort  of  its  citizens,  and 
from  the  fact  of  its  slight  cost,  as  compared  with  the  cost  of 
iron  pipe  of  that  early  day,  the  out-lying  streets  and  the 
greatly  scattered  dwellings  could  not  be  reached  without  a 
burdensome  expense  to  the  water  takers. 

Our  3-inch  iron  pipe  is  also  diminishing  in  length  from 
year  to  year,  giving  place  to  pipe  of  larger  size,  and  whatever 
of  this  size  may  appear  in  our  reports  as  being  laid,  it  should 
be  remembered  that  it  is  not  laid  in  any  public  street  or  alley, 
but  is  laid  for  some  minor  purpose. 

The  adoption  of  this  size  pipe  in  the  early  past  was  to  take 
the  place  of  the  logs,  this  being  the  most  economic  size  for  the 
times;  and  while  some  of  the  lines  of  this  size  may  at  this  late 
day  seem  very  small  for  the  streets  in  which  it  is  laid,  these 
streets  were  but  little  built  upon,  and  might  well  be  called 
suburban  localities.  The  policy  of  the  Board  at  that  time  was, 
that  as  the  city  developed  in  size  and  wealth  it  would  be  better 
able  to  lay  large  mains. 

During  the  past  year,  536  water  gates  have  been  set  and  86 
reset;  559  were  for  street  shut-offs  and  62  for  blow-offs;  55 
were  taken  out.  These  were  taken  out  either  for  repairs  or  to 
be  replaced  with  larger  gates,  on  lines  replacing  smaller  pipe. 
The  following  is  a  tabulated  statement  of  the  kind,  size  and 
number  of  the  herein  mentioned  gates: 
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TABLE  OP  NEW  GATES  SET  FOR  SHUT-0FF8. 


NAME  OF  GATE. 


Murdock  Valve  Company. 


(I 
« • 

*( 
«( 
(I 


<  < 


t( 


<< 


Michigan  Brass  and  Iron  Works. 


$t 

(C 

(( 
(( 
«( 
if 
(( 


it 


<( 


( ( 


l( 


<( 


(4 


(( 


(  < 


t  ( 


i( 


(( 


Total. 


SIZE. 


REMARKS. 


42-in.  I  Set  for  Shut-offs. 

12-in. 

10-in.  j 

8-in. 

6-in.  I 

I 

4-in.  i 

8-in.  i 
20-in.  i 
le-in.  ! 
12-in.  ; 
lO-in.  ' 

8-in. 

6-in 


6-in. 
4-in. 
4-in. 


For  BlowoflP*. 


<( 


For  Shut  offs. 


5LE  OF  OLD  GATES  RESET  FOR  SHUT  AND  BLOW-OFFS. 


1 

L 

NAME  OF  GATE. 

SIZE. 

REMARKS. 

Flower  Bros 

42-in. 
24-in. 

8-in. 

4-in. 

4-in. 

4in. 

4-in. 

4-in. 

4-in. 

6-in. 

4-in. 

Reset  Shut-off. 

Eddy 

(<            (( 

Murdock  Valve  ComDanv 

It            tt 

•<             (<           <( 

it            tt 

th             It           tt 

Set  for  Blow-off. 

Gkilvin  Bros 

Flower  Bros 

Reset  Shut-off. 

<i           «< 

Set  for  Blow-off. 

Pittsburgh ". 

(i             (( 

Ludlow 

i(             (< 

(< 

tt             it 

5 

Total. 

«4 
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TABLE  OF   GATES  TAKEN  OUT. 


No.  of 
each 
kind. 

8 
8 
1 
1 
1 
4 
15 
5 
4 


5 
3 


55  '■■ 


NAME  OF  GATE. 


Flower  Bros. 
Flower  Bros. 
Flower  Bros. 
Eddy 


Eddy 

Murdock  Valve  Company 

Murdock  Valve  Company 

Pittsburgh 

Galvin  Bros 

Ludlow 

Michigan  Brass  and  Iron  Works, 


SIZE. 

8-in. 
4in. 
3in. 
8  in. 
6-in. 
6-in. 
•4-in. 
4-in. 
4-in. 
4-in. 
4-in. 


Tliere  are  now  4,867  stop  gales  in  use  in  the  mains  and 
distribution  pipes,  ranging  in  sizes  from  3  to  42  inches,  and,  in 
addition  to  this  number,  we  have  667  blow-off  gates;  these  are 
not  all  located  at  dead  ends,  many  of  which  are  permanent,  set 
at  special  points  along  the  lines  of  pipes. 

The  appended  table  gives  the  length  of  3,  4,  6,  8,  12 'and 
16-inch  pipe,  and  logs  which  have  been  replaced  with  pipe  of 
larger  size,  in  detail,  as  follows: 
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Bm  OF  Pipe  Laid. 


l-fnch 

iron 

pipe 

$ 

tt 

<« 

1 

t* 

«« 

1 

t€ 

«« 

8 

<< 

(* 

» 

(1 

(< 

B 

tt 

i( 

a 

(( 

it 

a 

(< 

tt 
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*t 

.** 

2 

tt 

tt 

6 

tt 

It 

• 

tt 

1 1 

6 

tt 

(( 

6 

tt 

<( 

4 

tt 

<( 

4 

tt 

tt 

Size  OF  Pipe  and  Loos 
Rkplaced. 


(( 


4-inch  iron  pipe 

6 

3 

4 

6 

4 

4 

i 

jl2 
,16 

6 

8 


tt 
1 1 
t( 
<( 
*( 
t  < 
<( 
i  ( 
(  ( 
(  ( 
<( 


(* 


3-inch  iron  pipe 
3     ** 

Log  pipe. 


t( 
{( 

<« 

tt 

i( 
tt 

*  < 

•  < 


Length  op  Pipe 
Laid. 


24  feet. 


Total. 


3,084 

5,907 

5,723 

2.407 

2.640 

125 

325 

2.718 

2.624 

1,650 

4,500 

38 

84 

42 

1,050 

7,021 

39,912 


4< 

«< 
(( 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 


tt 


t  t 


There  were  connected  with  the  water  mains  46  hydrants 
nd  15  reservoirs,  making  the  total  number  now  in  use  2,338 
ydrants  and  494  reservoirs. 

We  have  this  year  done  considerable  horizontal  boring 
.nder  our  asphalt,  brick  and  wood  pavements,  having  a 
ement  concrete  foundation,  and  also  under  the  earth  embank- 
aents  of  the  railroad  tracks.  A  machine  for  this  purpose  was 
instructed,  whereby  we  liave  accomplished  this  work  very 
QCcessfuUy.  The  machine  is  driven  by  steam  power,  a  small 
K>rtable  engine  and  boiler  doing  the  work. 

The  use  of  this  machine  has  saved  much  annoyance  to  the 
raffic  on  our  busy  street  crossings,  also  at  the  railroad  cross- 
ng,  as  would  otherwise  be  had  were  we  to  make  an  open 
.rench  as  formerly,  for  our  pipe-laying  at  such  points.  We 
lave  bored  for  pipe  from  6  to  16  inches,  the  hole  being  of 
iii£5cient  size  to  allow  the  hub  of  the  pipe  to  pass  freely 
.hrough  the  hole,  the  barrel  of  the  pipe,  being  lagged  out  to 
lie  size  of  the  hub  with  pine  scantling  of  proper  size. 
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There  are  quite  a  number  of  pipe  lines  crossing  the  Chene 
street  30-inch  main  that  are  not  as  yet  connected  with  the 
same  which  it  would  be  well  to  connect,  and  a  few  on  the  east- 
erly end  of  the  upper  42-inch  main  in  Mack  avenue.  Quite  a 
number  of  streets  have  been  opened  along  these  lines  since  the 
mains  were  laid. 

REPAIR  DEPARTMENT. 

This  department  of  the  Works  has  received  its  usual  and 
efficient  attention  to  the  many  items  of  work  coming  under  its 
care.  The  forenian  and  men  are  deserving  of  much  credit  for 
their  efficient  services. 

I  am  glad  to  say  that,  while  there  have  been  quite  a  few 
breaks  in  our  pipeage  during  the  past  season,  only  two  have 
occurred  in  the  larger  mains.  These  were  promptly  met;  no 
serious  damage  resulting  from  either  of  them,  other  than  the 
bursting  of  the  pipe.  The  one  in  the  24-inch  main,  East  Con- 
gress street,  was  found  split  near  its  lower  side  about  4  feet  of 
its  length.  The  defective  piece  was  cut  out  and  a  new  piece 
inserted  and  sleeved  up.  The  one  in  Vinewood  avenue  was 
found  ruptured  concentric  with  the  axis  of  the  pipe,  the 
ground  having  settled  at  this  point  from  the  building  of  a 
main  sewer,  which  caused  the  rupture.  We  were  enabled  to 
make  repairs  without  having  to  shut  off  the  flow  of  water  in 
the  mains — a  few  pine  wedges  were  driven  in  the  opening  and 
a  bolted  sleeve  leaded  in  and  calked  on. 


PUMPING  WORKS. 

Force  Mains. — The  alterations  in  the  42-inch  mains  men- 
tioned in  the  last  annual  report,  have  been  made;  the  arrange- 
ment being  such  that  either  of  the  engines  can  be  run  in 
conjunction  with  or  independent  of  each  other,  and  can  be 
used  jointly  with  either  of  the  two  mains,  or,  with  the  proposed 
third  main  when  the  same  shall  be  laid. 

There  is  still  an  apparent  need  of  a  further  change  in  the 
main  leading  out  from  No.  8  engine;  this  would  be  for  a  more 
direct  flow  through  the  lower  main. 
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The  new  engine  has  been  connected  with  the  outlaying 
dree  mains,  A  42-inch  back  pressure  check  valve  was  set  in 
innection  with  the  said  engine  and  mains. 

Conduit, — The  building  of  the  brick  conduit  for  the  con- 
lyance  of  water  to  the  above-mentioned  engine,  was  com- 
(eted  early  the  past  season,  with  all  its  appendages.  The 
»ath  end,  connecting  with  the  west  gate  and  strainer  well, 
id  the  north  end  with  the  suction  pipe  leading  out  from  said 
igine,  four  48-inch  cast-iron  curved  pipe  were  required  in 
taking  the  connection. 

In  closing  this  report  it  is  only  courteous  to  say  that  the 
dip  in  the  office  of  this  department  has  been  very  efficient. 
Vansmitted  with  this  report  are  the  locations  of  the  pipes  and 
lains,  also  gates,  to  January  2,  1894. 

Respectfully  submitted, 

HENRY  BRIDGE, 

Svperiniendent  of  Extensions. 


98 


FORTT-8B0OND   ANNUAL    REPORT    OF   THE 


CHANGES  IN  STREET  NAMES,  SO  FAR  AS  ASCERTAINED, 
AND  THEIR  APPROXIMATE  LOCATION. 


PRESENT  NAME. 


Avery  ave 

Bancroft  ave 

Barker  ave 

Barry  st 

Beaman  st 

Belvidere  ave 

Bingham  st 

Blair  st 

Bradley  st 

Brock  st 

Bruce  st 

Buhl  st 

Burlingame  ave 

Calumet  ave 

Canton  ave    

Carleton  st 

Carver  st 

Chapin  st 

Clay  ave 

Conger  st 

Cook  st 

Crane  ave 

Crary  st 

Cresswell  st 

Dallas  st 

Deming  st 

Dillon  ave. 

Douglas  st 

Duncan  st 

Durand  st 

Eldred  st , 

Emmons  st 

Erskine  st 

Fairbanks  st 

Felch  st 

Ferry  ave 

Finley  st 

Fischer  ave 

Forest  ave 

Foster  st 

Gillett  st 

Goodwin  st 

Gordon  st 

Goethe  st 

Granger  st 

Graves  st 

Greeley  st 

Greenwood  ave 

Grummondave 

Haigh  ave 

Hamilton  Boulevard. 

Harper  ave 

Hecla  ave 

Hendrie  ave 

Holcomb  ave 

Homer  st 

Houghton  st 


FORMER  NAME. 


Morley  st 

Williams  ave.  and  Joy  road 

Ferry  ave 

Willis  ave 

Sherman  st 

Company  and  Bolde  aves 

Forest  ave 

Palmer  ave 

Mullett  st 

Lincoln  ave.  and  Seventh  st 

Champlain  st 

Canfield  ave 

Englewood  ave 

Brigham  st 

Godfrey  ave 

Forest  ave 

Commonwealth  ave 

Hendrie  and  Medbury 

Pallister  ave 

Piquette  ave 

Poplar  st 

Laclede  ave 

Clinton  ave 

Kirby  ave 

Morton  st 

Gilbert  st 

Lincoln  ave 

Warren  ave 

Milwaukee  ave 

Maple  st 

Chandler  st 

Julia  H  st 

Calhoun  st 

Lafayette  place 

Piquette  ave 

Kirby  ave 

Custer  ave 

Jayne  and  Richard  aves 

Garfield  ave 

Beauf ait  ave 

Blain  and  Chandler 

Hastings  st 

Warren  ave 

Elm  Grove  ave 

Palmer  ave 

Hancock  ave 

Riopelle  st 

Crawford  st 

Cleveland  ave 

Bigelow  and  Andrus 

Crawford  st 

Centerline  road  and  Butler  ave. 

Harrison  ave 

Boulevard 

Ackley  ave 

Agnes  ave 

Charles  J 


N.  from  Lothrop. 
W.  from  Woodward. 
E.  from  McClellan. 
E.  from  McClellan. 
W.  from  Crane. 
E.  of  McClellan. 
E.  from  Cadillac. 
E.  from  McClellan. 
W.  from  Crane. 
N.  from  Lothrop. 
W.  from  Crane. 
E.  from  Holcomb. 
W.  from  Woodward. 
W.  from  Third  ave. 
N.  from  Centerline  rd. 
E.  from  McClellan. 
N.  from  Lothrop. 
E.  from  Fischer  ave. 
E.  from  Woodward. 
E.  from  Baldwin. 
E.  from  Welch  ave. 
N.  from  Mack. 
W,  from  Crane. 
E.  from  McClellan. 
E.  from  Riopelle. 
E.  from  Scotten. 
N.  from  Holden. 
E.  from  McClellan. 
E.  from  Helen. 
E.  &W.  from  VanDyke. 
W.  from  Junction. 
E.  from  McClellan. 
W.  from  Gratiot. 
E.  from  Scotten. 
E.  from  McClellan. 
E.  from  Baldwin. 
W.  from  Jos.  Campau. 
N.  from  Mack^ 
E.  from  McClellan. 
N.  from  Centerline  rd. 
W.  from  St.  Aubin. 
N.  from  Holbrook, 
E.  from  Cadillac. 
W.  from  McClellan. 
E.  from  Baldwin. 
E.  from  Holcomb. 
N.  from  Reutter. 
S.  from  Boulevard. 
W.  from  Woodward. 
W.  from  St.  Aubin. 
N.  from  Boulevard. 
N.  City  line. 
N.  from  Merrick  ave. 
E.  from  Baldwin. 
N.  from  Gratiot. 
W.  from  Crane. 
E.  from  Holcomb. 
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Harper  and  Trombley  aves 

Baltimore  ave 

Famsworth  at 

Riopelle  at 

Parker  ave 

Trombley  ave 

Volunteer  ave 

I^erty  place 

Piquette  and  Kanter  aves 

Oroghan  st 

Famsworth  st 

Oreen  ave 

Harper  ave 

Orleans  st 

Bellair  st 

Lincoln  ave 

Macomb  st 

Morton  ave 

Seventh  st 

Trombley  ave 

Frederick  st 

Avery  ave 

Dequindre  st 

Theodore  st 

C^anfleld  ave 

Jerome  ave 

Whitaker  ave 

Ferry  ave 

Belle  Isle  ave. 

Irving  and  Fourth  aves 

Harper  ave 

Moeller  st 

Horton  ave 

Canfleld  ave 

Prospect  ave 

Orane  ave 

Fifth  ave 

Morross  ave 

Belleview  and  Cleveland 

Whitaker  st 

Willis  ave 

Seventeenth  st 

Trumbull  ave ^ 

Superior  st 

Superior  st 

Gladstone  st 

Alexandrine  and  De  Vogaelaer. 

Raymond  ave 

Laf erty  st 

Parker  st 

Sargent  st 

Wilkins  ave 

Reutter  st 

Frederick  st 

Endicott  ave 

Hancock  ave 

Harper 


E.  from  Helen. 
E.  from  Baldwin. 
E.  from  Baldwin. 
N.  from  Pallister. 
W.  from  Concord. 
E.  from  Baldwin. 
W.  from  McKinstry. 
Howard  to  M.  C  R.  R. 
E.  from  Concord. 
W.  from  Oane. 
E.  from  McClellan. 
N.  from  Holden. 
E.  from  Helen. 
N.  from  Pallister. 
W.  from  Gratiot. 
W.  from  St.  Aubin. 
W.  from  Helen. 
N.  from  Gratiot. 
N.  from  Lothrop. 
E.  from  Helen. 
£.  from  Holcomb. 
N.  from  Lothrop. 
N.  from  Pallister. 
E.  from  McClellan. 
E.  from  Van  Dyke. 
N.  from  Piquette. 
E.  from  Russell. 
E.  from  Baldwin. 
E.  of  Van  Dyke. 
W.  from  Woodward. 
E.  from  Baldwin. 
E.  from  Russell. 
W.  from  Jos.  Campau. 
E.  from  Cadillac. 
N.  from  Pallister. 
N.  from  Mack. 
W.  from  Woodward. 
S.  from  Gratiot. 
N.  from  Harper. 
E.  from  Russell. 
E.  from  Van  Dyke. 
X.  from  Grand  River. 
N.  from  Holden. 
E.  from  Van  Dyke. 
E.  &  W.  from  Concord. 
E.  from  Vinewood. 
E.  from  Van  Dyke. 
W.  from  Woodward. 
S.  from  Howard. 
E.  &  W.  from  VanDyke. 
E  from  Baldwin. 
W.  from  Woodward. 
E.  from  Russell. 
E.  from  Baldwin. 
E.  from  Lincoln  ave. 
E.  from  Van  Dyke. 
E.  from  McClellan. 
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PIPEAGE  OF  THE  CITY  OF  DETROIT, 

ALPHABETED  BY   STREETS,    SHOWING   THE    SIZE  OF   IRON  AND  WOOD  PIPE 

IN  USE. 


LOCATION.  ^^^^        KIND. 

A  St.,  Vinewood  to  Hubbard 4  Iron. 

"  e.  from  Scotten  78  ft 4 

Aberle  ave.,  e.  from  Russell  849  ft 4 

Abbott  St.,  Cass  to  Tenth 24 

"  w.  from  Third  20  ft 6 

•'  alley  s.  of,  from  Cass  to  w.  line  of  Lognon  farm 4  " 

*♦  alley  s.  of,  crossing  Sixth 6  **  v 

♦*  alley  n.  of,  from  First  to  Twelfth 4  '* 

Adair  St.,  the  River  to  Jefferson 6  ** 

Adams  ave.,  John  R.  to  Randolph 6  •* 

"  Witherell  to  Hastings 4  " 

"  alley  s.  of,  from  240  ft.  e.  of  CliiTord  to  Cass 4  •* 

"  alley  n.  of,  from  Woodward  to  100  ft.  w.  of  Cass 4  *• 

Adelaide  St.,  Woodward  to  Orleans 4  " 

e.  from  Orleans  36  ft 18  ** 

"  36  ft.  e.  of  Orleans  to  Gratiot 10  " 

•*  crossing  Gratiot 8  " 

Agnes  ave.,  E.  Boulevard  to  Field 4 

Albert  St.,  Wesson  to  Hammond 6 

Alexandrine  ave.,  Woodward  to  Cass 6 

Cass  to  Third 4 

"  w.  from  Fourth  150  ft 3 

••  150  ft.  w.  of  Fourth  to  Greenwood 4 


it 
(« 
(t 


(t 


"  Sixth  to  Seventh 4  " 

"  Seventh  to  alley  w.  of  Trumbull 6  " 

♦•  alley  w.  of  Trumbull  to  alley  w.  of  Commonwealth..  4  ** 

'•  crossing  Grand  River 6  •• 

*•  Woodward  to  Beaubien 4  " 

Beaubien  to  St.  Antoine 8  *• 

St.  Antoine  to  Russell 6  " 

'*  crossing  St.  Antoine  w.  side 4  •• 

"  Russell  to  alley  west  of  Dubois 4  " 

"  alley  w.  of  Dubois  to  Chene  and  crossing  Grandy 8  " 

•'  w.  line  of  Chene  to  w.  line  of  Grandy 4  •• 

"  McDougall  to  alley  e.  of 6  " 

"  alley  e.  of  McDougall  to  401  ft.  e.  of  Moran 4  " 

Alfred  st.,  Woodward  to  Russell 4  " 

"  Russell  to  Orleans 8  " 

"  Orleans  to  Dubois 4  *• 

Alger  ave.,  16-in.  main  to  e.  line  of  Woodward 6  •* 

'  e.  from  Woodward  514  ft 4  *• 

*'  Russell  to  448  ft.  e.  of  Greeley 6  " 

Amherst  St.,  w.  from  Junction  314  ft 4  •' 

•'  crossing  Campbell 6  * 

Amsterdam  St.,  crossing  Woodward  w.  side  and  from  e.  to  w.  linelCass.  4 

w.  line  ot  Woodward  to  e.  line  of  Cass 6 
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niMacatlon  st,  e.  from  Juuction  558  ft 4  iron 

BUMm  8t,  w.  from  Junction  860  feet 4  " 

**  800  ft  w.  of  Junction  to  960  ft.  west  of  Campbell 6 

JBtietam  Bt,  Rivard  to  22  ft.  w.  of  McDougall 4  " 

JBtoinette  at.,  crossing  Cass  and  Second 4  " 

"  e.  from  Second  165  ft 3 

**  w.  from  Twelfth  1»8  ft 4 

**  w.  from  Wabash  188  ft 4 

"  188  ft.  w.  of  Wabash  to  Fourteenth 6 

"  w.  from  Fourteenth  228  ft 4 

"  228  ft.  w.  of  Fourteenth  to  Fifteenth (i 

"  crossing  Eighteenth,  e.  side 4  " 

irliogton  pi.,  Woodward  to  Cass 4  " 

Ijmdt  8t,  Oratipt  to  20  f t.  e.  of  alley  e.  of  McDougall 6  '' 

**         alley  e.  of  McDougall  to  Elmwood 3  " 

"         Elmwood  to  Mt.  Elliott 4 

4rtillei7  ave.,  n.  from  River  st.  515  ft G  " 

"  crossing  Fort,  and  78  ft.  s.  of  to  n.  line  of  Lafayette 6  "■ 

"      *•  8.  from  Dix  477  ft 8 

Ash  St.,  Grand  River  to  alley  e.  of  Trumbull 4 


Twenty-seventh  to  Vinewood 4 

A.tkin8on  ave.,  16-in.  main  to  21  ft.  w.  of  Woodward 6 

A.twater  st.,  Oriswold  to  Shelby 3 

"  Griswold  to  Bates G 


"  Randolph  to  215  ft.  e.  of  St.  Aubin 4 

"  215  ft.  e.  of  St.  Aubin  to  McDougall 6 


1.808  ft 4 

A.lireUa  St.,  Twelfth  to  w.  line  of  Thirteenth 4 

krery  ave.,  crossing  Grand  River 6 


alley  e.  of,  from  alley  n.  of  Park  to  Cass 4 

"  alley  w.  of,  230  ft.  n.  of  Clifford  to  Grand  River 4 

BAker  st..  Seventh  to  Twenty-fourth 8 


t( 


"  alley  w.  of  Trumbull  to  National 6  *' 

"  Harrison  to  Twelfth 4 

"  Twelfth  to  alley  e.  of  Wabash 6 

"  w.  from  Wabash  148  ft 4 

**  crossing  Fifteenth  and  Sixteenth 4  " 

"  iSixteenth  to  Seventeenth 4 

"  Seventeenth  to  Eighteenth 3 

*'  e.  line  of  Eighteenth  to  alley  w.  of 4  " 

"  e.  from  Humboldt  166  ft 3 

"  Humboldt  to  Sullivan 4 

"  w.  from  Sullivan  214  ft 3 

**  e.  from  Maybury  250  f t 4 

"  e.  line  of  Tillman  to  Twenty-fourth 4  " 

<( 
ti 


ii 


t( 


**  alley  s.  of,  alley  w.  of  Bates  to  Randolph 4  " 

ALUdrain  st.  (in  line  of),  Clippert  to  Michigan  Brass  and  Iron  Works, 


t( 


"  alley  s.  of  Lysander  to  125  ft.  n.  of  Putnam 6 

"  Merrick  to  346  ft.  n.  of  Kirby fi 

"  8.  from  Piquette  104  ft 6 

"  alley  w.  of  Lysander  to  Bunclark  court 6  " 


B  «t.,  w.  from  Vinewood  313  ft 4 

Bagg  St.,  Woodward  to  Fifteenth 24 

"         Fifth  to  e.  line  of  Greenwood 3 

"**         crossing  Greenwood  e.  side 4              " 

Bmgley  ave..  Park  to  Clifford 4             " 

**                             a11<k«r  IX     £\f     ffrxm  a  Hair  n      d^f    T>q  ••ly   i-r\    f^aoa  A                           " 
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Baker  St.,  Seventh  to  Eighth 4  iron. 

"         Twenty-fourth  to  Vinewood 4  ** 

**  crossing  Twenty-fifth  and  Vinewood  e.  side  29  ft 6  " 

Hubbard  to  Scotten 4 

"         alley  s.  of ,  Wabash  to  Fourteenth 4  ** 

Baldwin  ave.,  JeflTerson  to  119  ft.  s.  of  Waterloo 6  " 

"  Mack  to  s.  line  of  Warren 10  " 

"  8.  of  Gratiot  223  ft 10  " 

**  Gratiot  to  Harper 8  " 

Baltimore  ave.,  Woodward  to  w.  line  of  Greenwood 4  " 

**  w.  line  of  Greenwood  to  Lincoln .6  '• 

"  w.  from  Sullivan  297  ft 4  ** 

"  Woodward  to  w.  line  of  Brush 3  '* 

"  crossing  Brush  w.  side  41  ft 6  ** 

Bancroft  ave.,  16-in.  main  to  w.  line  of  Woodward 6  " 

Bates  St.,  Atwater  to  Farmer 6  ** 

"        Congress  to  Champlain : 30  " 

Beacon  St.,  Brush  to  211  ft.  e.  of  St.  Antoine 4  •♦ 

Beals  ave.,  s.  from  Mack  1,628  ft  6  »• 

Beaman  St.,  Crane  to  alley  w.  of 4  ** 

Beaubien  St.,  Atwater  to  Clinton ft  ** 

•*  crossing  Champlain  and  Gratiot 8  " 

♦•  Clinton  to  Watson 4  " 

♦♦  Watson  to  Harper 10  " 

"  Harper  to  8.  line  of  N.  Boulevard 6  ** 

'*  8.  to  n.  line  of  N.  Boulevard 10  ** 

8.  from  Custer  112  ft ; 6  " 

Beaufait  ave.,  n.  from  JeflTerson  586  ft 6  ♦* 

686  ft.  n.  of  Jefferson  to  282  ft.  n.  of  St.  Paul 4  " 

282  ft.  n.  of  St.  Paul  to  263  ft.  n.  of  Kercheval 6 

Mack  to  296  ft.  s.  of  Gratiot 6  »* 

••  Gratiot  to  190  ft.  n.  of  Forest 6  " 

"  crossing  N.  Boulevard 6  ** 

Beaver  st..  Twenty-seventh  to  Vinewood 4  " 

Beech  st.,  First  to  Seventh 4  ** 

Bellevue  ave.,  Jeflferson  to  s.  line  of  Superior 6  " 

"  crossing  Gratiot 6  " 

"  Gratiot  to  30  ft.  8.  of  Farnsworth 4  " 

"  crossing  N.  Boulevard 8  '* 

Belmont  ave.,  16-in.  main  to  e.  line  of  Woodward 6  ** 

Belvidere  ave.,  67  ft.  s.  of,  to  685  ft.  n.  of  Lorman 6  ''* 

Benton  st.,  Brush  to  Russell 4  '* 

Berlin  st.,  Gratiot  to  Jos.  Campau 3  ** 

"         Jos.  Campau  to  alley  w.  of  McDougall 6  ** 

"  crossing  Jos.  Campau  and  Elmwood 4  ** 

*•  alley  e.  of  McDougall  to  Elmwood 3  ** 

Ellery  to  Mt.  Elliott 4 

Bethune  ave.,  Woodward  to  Hamilton  Boulevard 6  ** 

Biddle  st..  Twenty-seventh  to  190  ft.  e.  of  Vinewood 4  ** 

Blaine  ave.,  16-in.  main  to  w.  line  of  Woodward 6  '* 

w.  from  Woodward  1,616  ft 4 

Boone  St.,  crossing  Collins 6  •* 

w.  from  Collins  314  ft 4  " 

••  w.  from  Moran  284  ft 4  •* 

'*  crossing  E.  Boulevard  e.  side  31  ft 6  " 

Boston  Boulevard,  crossing  Woodward  e.  from  16-in.  main 6  '* 
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vwrd  Bast  Ce>  tMeX  966  ft.  8.  of  Jefferson  to  Congress 6         iron. 

(w.  side),  s.  from  42-in.  main  in  Jefferson  94  ft 10 

(e.  side),  s.  from  Agnes  121  ft % 6 

(w.  side),  Jefferson  a^e.  main  to  n.  line 6 

(w.  side),  n.  from  St.  Paul  62  ft 6 

Just  8.  of  Mack  crossing  E.  Boulevard  76  ft 6 


'  (e.  and  w.  sides),  from  Mack  ave.  main  to  the  n.  line. ...    4 

(e.  side),  s.  of  Qratiot  29  ft 4 

(e.  side),  n.  of  Gratiot  68  ft 6 


(w.  side),  s.  of  Gratiot  87  ft 6 


(e.  side),  crossing  Harper,  Boone  and  Kanter 6 

NileTard  North,  Collins  to  Grand  River 24 


Boulevard 4 

Boolevard  West  (e.  side),  s.  from  N.  Boulevard  161  ft 4 

"  Ce.  side),  from  161  ft.  s.  of  N.  Boulevard  to  s.  line  of 

Scovel  pi 6 


(both  sides).  Shady  lane  to  Fort 4 

Bowen  ave.,  Jefferson  to  50  ft.  s.  of  Chapaton 6 

Bradley  st.,  w.  from  Crane  211  ft 4 

Brady  St.,  Woodward  to  Beaubien 6 

"         Beaubien  to  Russell 4 

Bratnard  st,  Cass  to  Third 4 


ft 

•( 
<{ 
«t 


it- 
(t 


"  (w.side),n.  of  Gratiot  48  ft 6 

**                   (w.  side),  crossing  Famsworth,  Ferry  and  N.  Boulevard  8  *" 

**                   (e.  side),  crossing  Famsworth  and  N.  Boulevard 6  ** 

ilevard  North  (n.  side),  crossing  Frontenac  8  *' 

'*                     (both sides),  crossing  Helen,  Canton  and  Concord....  6  '* 

**                     (both  sides),  crossing  Bellevue,  Beaufait  and  Meldrtun  6  '* 

*'                     (both  sides),  crossing  Mt.  Elliott,  EUery  and  Moran. . .  6  ** 

'*                    (both  sides),  crossing  Collins 6  " 

nlevard  East  (both  sides),  crossing  Henry,  Medbury  and  Piquette 6  *' 


ti 


"  e.  from  Mitchell  68  ft 4 

"  Grand  River  to  14  ft.  w.  of  West  Boulevard 16 

"  (s.  side).  Woodward  to  100  ft.  e.  of  Rivard 4 

"  (n.  side),  crossing  Woodward 6             ** 

"  w.  from  Eighteenth  228  ft 6 

"  (n.  side),  e.  from  Grand  River  600  ft 4 

**  (s.  side),  crossing  Cass  and  Fourteenth 4             " 

"  (s.  side),  crossing  Greenwood  e.  side 4             '* 

**  (both  sides),  crossing  Eighteenth 4             '* 

**  (s.  side),  from  e.  line  to  861  ft.  w.  of  Twelfth 4 

"  (s.  side),  from  e.  line  of  Grand  River  to  e.  side  of  W. 


n. 


iC 


•*  (w.  side),  8.  from  N.  Boulevard  117  ft 6  "^ 

•*  (w.  side),  480  ft.  n.  of  Warren  to  650  ft.  s.  of  same 6 

"  (both  sides),  crossing  Scovel,  Moore  and  Wreford C  "^ 

**  (both  sides),  crossing  McGraw,  Haucock  and  Buchanan  6  "^ 

"  (e.  side),  McGraw  to  Warren,  n.  line 6  *' 

"  (e.  side),  crossing  Warren 4  ♦' 

"  (e.  side),  Hancock  to  Buchanan 6  " 

"  alley  e.  of  Twenty-Seventh  to  Hubbard 6  " 

"  Myrtle  to  Michigan 6  *' 

"  crossing  Michigan 6  **^ 

"  (w.  side),  s.  from  Michigan  444  ft 4  " 

•*  (w.  side),  from  n.  line  of  Toledo  to  n.  line  of  Dix 4  *' 

"  (e.  side),  196  ft.  n.  of  Toledo  to  Baker 6  •' 

"  (w.  side).  Baker  to  Shady  lane 8 


i( 

t( 
ii 
t( 
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Brainard  St.,  Third  to  Fourth 6  iron. 

"  Fourth  to  alley  w.  of 4  " 

**  alley  w.  of  Fourth  to  Greenwood 3  " 

Sixth  to  Seventh 4 

"  e.  line  of  Seventh  to  Trumbull 6  ** 

Brandon  ave.,  Hubbard  to  Junction 4  " 

"  Junction  to  Campbell 6  " 

Bratshaw  St.,  Third  to  Fourth 6  " 

Breckenridge  St.,  w.  from  Fourteenth  140  ft 4  " 

140  ft.  w.  of  Fourteenth  to  Fifteenth 6  "  \ 


w.  from  Sixteenth  148  ft 6  " 

*'  148  ft.  w.  of  Sixteenth  to  Eighteenth 4  "  ! 

Eighteenth  to  Humboldt 6  "  j 


w.  from  Humboldt  74  ft 4 


alley  s.  of  Joe  to  Howell 6 

Bunclark  court,  Twelfth  to  alley  w.  of  Avery 6 

Burlage  pi.,  Waterloo  to  Cleveland 8 

Bushey  St.,  Michigan  to  Julia 6 

Butternut  St.,  Seventh  to  alley  e.  of  Trumbull 4 


Fifteenth  to  Twenty-fourth 24 

C  St.,  Vinewood  to  Hubbard 4 

Cadillac  ave..  Pumping  Works  to  Mack 42 


(( 


t( 


"                Vinewood  to  Livernois 16  ** 

Wabash  to  Fifteenth 4  " 

"                w.  from  Seventeenth  169  ft 4  " 

Eighteenth  to  387  ft.  w.  of  Humboldt 4  " 

"                75  ft.  e.  of  Sullivan  to  e.  line  of  Maybury 3  " 

"                e.  line  of  Maybury  to  Williams 4  " 

"                Twenty-third  to  w.  line  of  Twenty-fourth 4  " 

'*                Scotten  to  Twenty-eighth 4  •' 

*'                               ollatr  a     f\f     Tna  *-r\  XXr\xmTi:xU  R  << 

(4 


(t 
(C 
4t 


'•  alley  w.  of  Trumbull  to  National 4  " 

e.  from  Wabash  263  ft 4  " 

"  e.  from  Seventeenth  144  ft 4  " 

227  ft.  e.  of  Maybury  to  Williams 4  ** 


*'  crossing  Jefferson  to  n.  line , 6  *' 

"  1,000  ft.  n.  of,  to  2,050  ft.  n.  of  Jefferson 6  ** 


Brevoort  pi.,  alley  w.  of  Eighteenth  to  Nineteenth 4 

**              Twenty-second  to  alley  e.  of 6  "                      "i 

Brewster  st..  Brush  to  Russell  and  Riopelle  to  Gratiot 4  **                       ' 

Bristol  pi..  Twenty-first  to  Twenty-second 4 

Bruce  st.,  w.  from  Crane  238  ft 4 

Brush  St.,  Atwater  to  Jefferson .' 6 

"         crossing  Jefferson 8  '* 

*'         Jefferson  to  Congress 4  ** 

"         Congress  to  Gratiot 8  " 

*'         Gratiot  to  Wilkins  and  crossing  Eliot  and  Rowena 4  " 

"          Edmund  to  Watson 24  ** 

"         Watson  to  Benton 6  " 

"         (both  sides),  crossing  Palmer 4  ** 

"         Alexandrine  to  230  ft.  n.  of  Milwaukee 6  " 

230  ft.  n.  of  Milwaukee  to  24-inch  main  in  N.  Boulevard 8  " 

"         Horton  to  Hamlin 4 

"         crossing  Chandler 6  " 

Bryant  St.,  Twelfth  to  125  ft.  e.  of  Wabash 4  *' 

e.  from  Wabash  125  ft 6  •• 

Buchanan  st..  Grand  River  to  Vinewood 30 


:i 


t 


I 
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|E?6.,  8.  from  Harper  05  ft 6  iron. 

i^uare  (s.  side),  Woodward  to  Randolph 24 

(n.  side),  Monroe  to  Bates 6 

all^  D.  of,  alley  w.  of  Bates  to  Randolph 4 

»ve.,  Third  to  Qrand  River 80 

Fourth  to  Eighth  and  crossing  Lincoln 4 

w.  line  to  196  ft.  e.  of  Twelfth 4 

mb^  crossing  Woodward  to  w.  side 6 

ittte.,  94-iiich  main  to  132  ft.  n.  of  N.  Boulevard 6 

188  ft.  n.  of  N.  Boulevard  to  Clay 4 

Clay  to  28  ft.  n.  of  Koch 6 

•t.  River  st.  to  Fort 6 

n.  from  Dix  448  ft 4 

I  nve.,  River  st.  to  Porter 6 

s.  line  of  Dix  to  Dunn 6 

Jackson  to  161  ft.  n.  of  Herbert 6 

ftva.  Woodward  to  Third 80 

Woodward  to  Third 4 

Fourth  to  Greenwood 4 

Sixth  to  e.  line  of  Seventh 8 

crossing  Seventh 4 

Twelfth  to  48  ft.  e.  of  Thirteenth 8 

e.  from  Thirteenth  48  ft 4 

Woodward  to  Collins 42 

Woodward  to  767  ft.  w.  of  Mt.  Elliott 6 

w.  from  Mt.  Elliott  767  ft 4 

Canton  to  9  ft.  w.  of  Helen 6 

alley  s.  of,  e.  from  Hastings  881  ft 8 

alley  n.  of,  e.  from  Hastings  385  ft 8 

alley  n.  of,  e.  from  Second  150  ft 8 

«.,  16-in.  main  to  w.  line  of  Woodward .' 6 

w.  from  Woodward  27  ft 4 

ve.,  Jefferson  to  210  ft.  n.  of  Kercheval 6 

crossing  Mack  and  s.  from  Gratiot  1,052  ft 6 

•    66  ft.  n.  of  Hancock  to  168  ft.  n.  of  Frederick 6 

crossing  N.  Boulevard  and  s.  from  Piquette  266  ft 6 

8t,  w.  from  Twelfth  192  ft 8  &  4 

192  ft.  w.  of  Twelfth  to  Thirteenth 6 

Woodbridge  to  Jeflferson 8 

Jefferson  to  Fort 24 

alley  n.  of  Michigan  to  Spencer 4 

alley  w.  of,  Spencer  to  Lewis 4 

alley  w.  of,  from  alley  n.  of  Adams  to  119  ft.  s.  of  Gilman 4 

aUey  w.  of,  s.  from  Gilman  119  ft 8 

,  Jefferson  to  Columbia  and  Gilman  to  Joy 10 

Columbia  to  Gilman 16 

Joy  to  Alexandrine  and  crossing  Canfield 8 

Alexandrine  to  118  ft.  s.  of  D.  &  B.  C.  R.  R 6 

118  ft.  8.  of  D.  &  B.  C.  R.  R.  to  Milwaukee 8 

8.  line  of  N.  Boulevard  to  24-in.  main 8 

w.  side,  crossing  Forest  and  Putnam 4 

alley  w.  of,  Ledyard  to  Bagg 4 

9  W.,  Gratiot  to  Rivard 4 

crossing  Rivard 6 

Rivard  to  Dequindre 4 

Dequindre  to  St.  Aubin 8 

St.  Aubin  to  Elmwood 4 

ave.,  416  ft.  s.  of  Cadet  to  n.  line  of  Dix 6 
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LOCATION.  DIAM.  kIND^ 

^~^   '"  INCHES.  ■■^«'-- 

Cavcklry  ave.,  n.  line  of  Dix  to  Toledo 4  iron. 

Celeron  St.,  Junction  to  274  ft.  w.  of  Campbell 4  " 

Oelia  St.,  Twelfth  to  Thirteenth 4  " 

<*  ThirfAAnfh  frt  A  ft-    a    nf  IXTaHoaK  9  << 


Thirteenth  to  4  ft.  e.  of  Wabash 3 


Elmwood  to  250  ft.  w.  of  Lieb 4 


Seyburn  to  Shipherd 6 


crossing  Russell  e.  side  and  Riopelle  w.  side 4 


(4 


"        Wabash  to  4  ft.  e.  Of  e.  line 4 

Champlain  st.,  Randolph  to  St.  Aubin 30 

*•  Randolph  to  alley  e.  of 4  " 

"  St.  Antoine  to  Orleans 4  ** 

••  Orleans  to  Elmwood 6  " 

*«  ir.l m wn^H  frk  9J!n  ff    txr    rkf  T.ioK  A  « 


(4 


w.  from  Lieb  250  ft 8 

Lieb  to  Field 4  " 

*'                  crossing  E.  Boulevard 6  " 

"                  Field  to  e.  line  of  Baldwin 6  ,       " 


4t 

44 
4* 
44 


•'  alley  n.  of.  Brush  to  St.  Antoine 4 

Chandler  ave.,  Woodward  to  w.  line  of  Oakland 6 

Charles  st..  Sixth  to  Seventh 4 

Charlevoix  St.,  Chene  to  e.  line  of  Jos.  Campau 4 

"  Jos.  Campau  to  alley  w.  of  McDougall 3  •' 

*•  alley  e.  of  McDougall  to  Elmwood 4  " 

••  EUery  to  Mt.  Elliott  and  w.  from  Concord  142  ft 4  " 

Charlotte  ave..  Woodward  to  alley  e.  of  Third 4  " 

"  w.  from  Fourth  181  ft 8 

181  ft.  w.  of  Fourth  to  Fifth 4 

Chase  st.,  e.  line  of  Russell  to  w.  line  of  Riopelle 8 


44 

44 

44 


44 


44 

44 
4  4- 
44- 
4  4- 
44 


Chene  st.,  Congress  to  Canfield 80 

*•          Atwater  to  s.  line  of  N.  Boulevard 6             " 

Cherry  st.,  Grand  River  to  Seventh 16             " 

"         '  Seventh  to  alley  w.  of  Trumbull 4             " 

"           alley  w.  of  Trumbull  to  National 8             " 

"           Harrison  to  Twelfth 4             " 

Chestnut  St.,  Russell  to  Elmwood 4 

Chipman  st.,  alley  w.  of  Eighteenth  to  Nineteenth 4 

Chicago  Boulevard,  crossing  Woodward  from  16-inch  main  to  e.  line  ...  6 

Chope  pi.,  s.  from  Grand  River  167  ft 4 

*•          167  ft.  8.  of  Grand  River  to  Twenty-fourth 6 

Ohristiancy  St.,  e.  from  Lansing  134  ft 4 

*'                   w.  from  Ferdinand  185  ft 6             '* 

Church  St.,  crossing  Tenth  to  170  ft.  w 4             ** 

"            crossing  Eleventh i             '•" 

alley  s.  of  Eighth  to  Tenth 4             **• 

Clairmont  ave.,  16-inch  main  to  w.  line  of  Woodward 6             " 

•♦                   w.  from  Woodward  1,275  ft 4 

♦'                   w.  from  Hamilton  Boulevard  175  ft 6             " 

Clark  ave..  River  st.  to  s.  line  of  M.  C.  R.  R 8             ** 

"           8.  line  of  M.  C.  R.  R.  to  Michigan 6 

"           Michigan-Peninsular  Car  Works  to  Michigan 4 

"           in  Car  Works' grounds 6 

Clark  pk.,  w.  from  Scotten  292  ft 4 

"          e.  from  Clark  282  ft 4 

"          n.  and  s.  from  4-inch  pipe  607  ft  3             ** 

Clay  ave.,  Woodward  to  Oakland  and  n.  of  Clay,  crossing  Woodward 

connecting  8  and  16-inch  mains 8 

Oakland  to  393  ft.  e.  of  St.  Aubin  6 


44- 


44 
44 
44 

44 
44 


44 
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LOCATION. 

Iist,8t.  AjibintoEImwood. 10 

Kfanwood  to  Burlase  pL 8 

ii  pL,  citMBins  Oroenwood  (e.  aide) 4 

e.  from  Greeowood  S64  ft 8 

alkj  B.  of .  croniniT  €k«eiiwood  (e.  aide) 4 

aUej  n.  <^  from  Greeowood  to  alley  w.  <rf  IVHUtfa. 3 

M^  e.  ftw  of  Woodward  to  WashingtoD It 

aUej  w.  of  Griawold  to  e.  line  of  Washingtoii 4 

PlMk  pL  to  ^>roat 4 

«t,  Gratiot  to  RiTard  10 

Bfvard  to  Orleana  16 

and  ave.,  Orieaaa  to  Elmwood  8 

iflL,  n.  from  I>eiiiii8  481  ft. 4 

.,  Tan  I^ke  to  Parker 6 

le^  croaains  Russell  (e.  aide) 4 

«^  Gratiot  to  Ganfleld 42 

OMilleld  to  Oriffio SO 

Leland  to  Oanfleld 4 

n.  from  Oanfield  &II9  f  t S 

688  ft  n.  of  Canfleld  to  86  f t  n.  of  Hancock. 4 

-     a.  ftom  Harper  150  ft.  6 

last.  Woodward  to  F^k 4 

PlMktoCaaa. 16 

Woodward  to  John  R. 6 

Jcim  R.  to  Beaubien *    4 

Beaabien  to  Rivard 6 

all^  a.  of.  Woodward  to  (>»s. 6 

IB  a^e.,  a.  from  Fort  570  ft. 8 

croaaingFort 4 

twealth  aye.  (w.  side).  Alexandrine  to  Calumet  and  croesing 

Grand  River 6 

crossing  Forest  42  ft 18 

(both  sides),  n.  to  s.  line  of  Hancock 6 

a.  line  to  168  ft.  n.  of  Putnam 6 

Kirby  to  7  ft.  n.  of  Stanley 6 

489  ft  a.  of  Piquette  to  Holden 6 

:  aye.,  Jefferaon  to  110  ft  n.  of  Waterloo 6 

SaOfts.of  Oharlevoix  to  Mack 6 

Sylyester  to  s.  line  of  Harper 6 

•  at.  Bates  to*Sixth 80 

Randolph  to  St.  Aubin 94 

St.  Aubin  to  Meldrum 42 

Bates  to  Brush 

St  Antoihe  to  Mt.  Elliott 

w.  from  Helen  171  ft 

e.  aide  of  K  Boulevard  to  Field 

alley  s.  of,  from  Qriswold  to  Third 

alley  s.  of.  e.  from  Fourth  250  ft 

alley  s.  of,  Sixth  to  Seventh 

alley  s.  of,  80  ft.  w.  of  Brush  to  St.  Antoine. 

alley  n.  of,  from  alley  w.  of  Woodward  to  Shelby 

alley  n.  of,  Shelby  to  Cass 

alley  n.  of,  Cass  to  10  ft.  w.  of  Third 

alley  n.  of,  Fifth  to  Seventh 

alley  n.  of,  Seventh  to  Eighth 

alley  n.  of,  alley  e.  of  Woodward  to  Bates 


KDCD. 

iron. 
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LOCATION.  ,J^^^        KIND. 

Congress  st.,  alley  n.  of,  alley  w.  of  Brush  to  St.  Antoine 4  iron. 

"  alley  n.  of,  alley  e.  of  Woodward  e.  94  ft 3  " 

Cook  St.,  e.  from  Welch  289  ft 4 

Cracow  pi.,  w.  frbm  Rivard  861  ft 6 

Craig  ave.,  n.  from  Trombly  378  ft 3 

Crane  ave.,  Jefferson  to  Mack 8 

Crary  st,  w.  from  Crane  211  ft 4 

Cross  St.,  alley  n.  of,  John  R.  to  Randolph 4 

Crystal  St.,  Trombly  to  Milwaukee 4 

Custer  ave.,  e.  from  Woodward  298  ft 4 

'♦  e.  from  John  R  307  ft 4  •* 

807  ft.  e.  of  John  R  to  Brush 6  •" 

♦*  Brush  to  Hastings 4  " 

"  e.  from  Rivard  126  ft 4 

Cutler  St.,  e.  from  McClellan  481  ft 4 

D  St.,  w.  from  Vinewood  800  ft 4 

Dalzelle  St.,  crossing  Twelfth 4 

Twelfth  to  Thirteenth 3  " 

•'  Foundry  to  Twenty-second 4  ** 

"  Twenty-second  to  Twenty-third 6  " 

'*  Twenty-third  to  Twenty-fourth 4  " 

Dane  st.,  crossing  Collins  e.  side 6  " 

e.  Une  of  Collins  to  838  ft.  e.  of  Moran 4  " 

Davenport  st..  Woodward  to  Cass 4 

Davis  pi.,  8.  from  Theodore  260  ft 4 

Deming  st.,  e.  from  Scotten  868  ft 4 

Dennis  St.,  Livemois  to  Clippert 4 

Dequindre  St.,  Woodbridge  to  Jefferson 6 

"  w.  side  Jay  to  Waterloo 4  '• 

"  e.  side  Waterloo  to  Gratiot 4  " 

*•  s.  from  Adelaide  206  ft 4  " 

•♦  Alfred  to  Pierce 4  " 

Canfleld  to  Willis 4  '• 

Detloff  ct,  crossing  Hancock,  n.  side 4  " 

'•  n.  line  of  Hancock  to  270  ft.  n 3  ** 

Devereaux  st..  Thirtieth  to  Thirty-first 6 

Dillon  ave.,  n.  from  Holden  687  ft 6 

Division  st..  Brush  to  St.  Aubin 4 

Dix  ave.,  crossing  Twenty-third 6 

*'        (n  side),  crossing  W.  Boulevard  130  ft 6  •• 

'*        Twenty-fourth  to  Artillery 10  " 

Dragoon  ave.,  n.  from  River  St.  583  ft 6  '* 

"  s.  line  of  Fort  to  n.  line  of  Dix 6  ♦* 

Driggs  ave..  Junction  to  Campbell ^ 4  " 

'*  crossing  Campbell  (west  side) 6  *' 

Dry  Dock  St.,  Swain  to  Lady's  lane 4  " 

Dubois  St.,  Atwater  to  Clinton 6  " 


(I 


Clinton  to  Hunt 8 

*'      •     Hunt  to  n.  line  of  Leland  .     6  ** 

'*  n.  line  of  Leland  to  Canfleld 3  " 

Canfleld  to  188  ft.  n.  of  Frederick 4  " 

188  ft.  n.  of  Frederick  to  Ferry 6 

"  Ferry  to  Hendrie 4  ** 

*'  Hendrie  to  100  ft.  s.  of  Medbury 6  " 

100  f  t.  s.  of  Medbury  to  20  f  t.  s.  of  Harper 4  " 

20  ft.  s.  of  Harper  to  102  f t.  n.  of  Piquette 8  " 
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LOCATION.  ^^        KIND. 

eroflsiiur  N.  Boulevard 8  iron, 

,  Woodward  to  Cass 4 

■t,  e.  from  Crane  207  ft 4 

307  ft.  e.  of  Crane  to  336  ft.  e  6 

ampbell  to  Wesson 3 

wood  to  Hubbard 4 

ityHBizth  to  e.  line  of  W.  Boulevard 4 

>  16-inch  main  to  w.  line  of  Woodward 6 

L,  Woodward  to  Brush  24 

Ittver  St.  to  alley  s.  of  Fort 4 

IV>rt  to  alley  n.  of 2J4    wood 

Baker  to  Cherry 4         iron 

Qrand  River  to  Calumet 8 

crossing  Calumet  8.  side  40  ft 6 

Oalnmet  to  Lysander 4 

St.,  Fort  to  50  ft.  n.  of  Linden 6 

60  ft.  n.  of,  to  870  ft.  n.  of  Linden 8 

870  ft.  n.  of,  to  468  ft.  n.  of  Linden 4 

468  ft.  n.  of  Linden  to  n.  line  of  Buchanan 6 

n.  line  of  Buchanan  to  s.  line  of  Hancock 4 

crossing  Hancock  (s.  side) 6 

Orand  River  to  s.  side  of  N.  Boulevard 6 

crossing  N.  Boulevard 8 

n.  from  N.  Boulevard  228  ft 6 

alley  w.  of,  Brevoort  to  Webster  pi 4 

alley  w.  of ,  St.  Clair  to  Wing  pi 4 

alley  w.  of,  Chipman  to  Johnson 4 

-and-a-half  st.,  s.  from  River  st.  504  ft 8 

River  St.  to  Fort 4 

^,  Leverette  to  Michigan 6 

'oodward  to  Riopelle 4 

imdt  to  Berlin 6 

Seidelberg  to  Snyder  pi 6 

Hack  to  Pulford 6 

Sender  to  Gratiot 6 

grossing  N.  Boulevard 6 

Forest  to  Hancock 8 

t.,  both  sides,  alley  e.  of  Woodward  to  200  ft.  w.  of  Brush. ...  4 

200  ft.  w.  of  Brush  to  Hastings 4 

alley  s.  of,  alley  e.  of  Woodward  to  Witherell 8 

Cass  to  Grand  River 8 

venth  to  alley  e.  of  Trumbull 4 

ey  w.  of  Trumbull  to  National 4 

itional  to  Harrison 6 

urrison  to  alley  e.  of  Wabash 4 

kve. ,  Jefferson  to  Monroe  and  Waterloo  to  Hunt 4 

Monroe  to  Maple  and  Hunt  to  Gratiot 6 

«.,  McClellan  to  Pennsylvania 4 

ire.,  crossing  Woodward  e.  side 4 

[  ave.,  16-in.  main  to  e.  line  of  Woodward 6 

e.  line  of  Woodward  to  w.  line  of  Oakland 4 

e.  from  w.  line  of  Oakland  30  ft 6 

,  Woodward  to  Russell 4 

Bussell  to  159  ft.  w.  of  Riopelle 6 

w.  from  Riopelle  159  ft 4 

Dequindre  to  w.  line  of  Cbene 4 

w.  line  of  Chene  to  Grandy 8 
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crossing  E.  Boulevard 6 

Farrand  st.,  e.  from  McClellan  518  ft 6 

Ferdinand  st.,  n.  from  River  st.  975  f t 4 


alley  s.  of,  from  alley  w.  of  St.  Aubin  w.  168  ft 4 

Field  ave.,  Jefferson  to  740  ft.  n.  of  Waterloo 6 


«t 

4i 
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Euclid  ave.,  w.  from  Woodward  530  ft 6  iron. 

Exposition  grounds,  s.  from  River  st.  948  ft 4  ** 

F  St.,  w.  from  Vinewood  140  ft 4 

Fairbanks  st.,  e.  from  Scotten  364  ft 4 

Farmer  st.,  Bates  to  Gratiot 6 

"  15  ft.  s.  of  to  38  ft.  n.  of  30-in.  main  in  Gratiot 8 

Famsworth  ave.,  Woodward  to  Beaubien  and  crossing  Rivard 6 

"  Beaubien  to  Russell 4        wood. 

"  Russell  to  Grandy  and  Mitchell  to  McDougall 4  iron. 

"  crossing  Collins 6  ** 

"  Collins  to  Moran 3&4 

♦»  w.  from  Concord  162  ft 6  ** 

"  Canton  to  Helen. 4  •' 

(« 

t« 

s.  from  Fort  480  ft 4 

Porter  to  140  f  t.  n.  of  Christiancy 6  " 


360  ft.  8.  of  to  309  ft.  n.  of  Dix 6  " 

Ferry  ave.,  Woodward  to  Russell 4  '* 

Russell  to  St.  Aubin 8 

St.  Aubin  to  Mitchell 4 

"            w.  from  Collins  60  ft 6 

"            w.  line  of  to  82  ft.  e.  of  Collins  and  crossing  E.  Boulevard. . .  8  ** 

"            w.  from  Moran  247  ft 4  ** 

**                        ollav  o     r\f     f-rxm    ollair   nr     f\f    C4-       A  iiKin   iir      1 AU  ff  A  *< 

(( 

4  f  t.  8.  of  Mack  to  177  f  t.  n.  of  Medbury 6 

Fifth  St.,  Congress  to  alley  n.  of 8  " 

"        alley  s.  of  to  alley  n.  of  Lafayette 4  " 

"        Labrosse  to  alley  s.  of  Michigan 4  •' 

*'        Michigan  to  Noble 4  '* 

"        both  sides  of  Elton  and  Crawford  parks 4  '•' 

Holden  to  144  ft.  s.  of  Piquette 4  *' 

'•        alley  e.  of,  Labrosse  to  alley  s.  of  Michigan 4  " 

Fifteenth  st..  Fort  to  n.  line  of  Grand  River 6  " 

**               Bagg  to  Buchanan 24  " 

"               n.  from  Warren  348  ft 6  " 


Kirby  to  Harper  and  crossing  N.  Boulevard 6 

Fmley  St.,  w.  from  Jos.  Campau  433  ft 4  " 

First  St.,  Front  to  Jefferson 6  " 

'*       Jefferson  to  alley  n.  of  and  crossing  Congress 8  " 

Woodbridge  to  Fort 4  " 

"       Fort  to  Grand  River 6  " 

"       alley  e.  of,  from  alley  n.  of  Michigan  to  Spencer 4  " 

Fischer  ave.,  Jefferson  to  90  ft.  n.  of  Sherman 6  " 

•'  n.  from  Mack  1,483  ft 6  ** 

Florence  st.,  Harper  to  Piquette 4  " 

Florene  St.,  Shipherd  to  Van  Dyke 6  " 

Flower  st.,  crossing  Forest  n.  s 4  " 

n.  from  Forest  260  ft 3  " 

Forest  ave.,  Woodward  to  Cass 4  " 

"  (both  sides)  Cass  to  Third 4  " 

"  Fourth  to  Seventh  and  crossing  Trumbull 4  '* 

"  Trumbull  to  Commonwealth 8  " 

*'  Commonwealth  to  Avery 6  '* 


r 
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Torart  ave.,  Aveiy  to  180  ft  w.  of  Twelfth 4  iron. 

"  190  ft  w.  of  Twelfth  to  Thirteentb. 6  " 

"  all^  w.  of  Wabash  to  Fourteenth 6  " 

"  Woodward  to  878  ft  w.  of  m^ard 4  " 

"  w.  f  rom  Ri^ard  878  f  t 6 

••  Rimell  to  180  ft  w.  of  Orandy 4 

"  e.  line  of  Oraody  to  190  ft.  w 6 

*«  McDougall  to  e.  line  of  Collins. 6 

"  OoUins  to  Moran -1 

"  Thompson  ct  to  134  ft.  w.  of  Ellery  pi 6 

♦•  184  ft  w.  of  EUery  pi.  to  Mt  Elliott 4 

"  w.  from  Beaufait  157  ft 4 

"  e.  from  Baldwin  164  ft 4  *' 

"  alley  n.  of,  crossing  Orleans  w.  side 4  ** 

**  alley  n.  of,  w.  line  of  Orleans  to  alley  e.  of  Riopelle 8  '* 

Vonftb  ave.,  crossing  Baltimore  88  ft  s.  side 6 

Fort  ft,  Woodward  to  Griswold 4 

"       Woodward  to  Seventh 16 


Foipdiy  St,  Baker  to  Michigan 6 

Fourth  St,  Woodbridge  to  Larned 4 


"  Lamed  to  Congress 8 

**  Fort  to  Grand  River 6 

Fourth  ave.,  Orand  River  to  Bagg 4 


Bagg  to  Calumet 6 

Calumet  to  Holden 4 


"  Seventh  to  Fourteenth. 6  " 

"  Fourteenth  to  Hoffman 8  " 

"  Hoffman  to  Twenty-fourth 6  " 

"  Twenty-fourth  to  w.  line  of  Artillery 8  " 

"  St.  Antoine  to  Meldrum 4 

"  w.  from  Helen  168  ft 4 

"  alley  n.  of,  w.  from  Brush  135  ft ♦.  4 

"  alley  n.  of.  Brush  to  St  Antoine 4  " 

ti 


it 


« % 


(C 


"  alley  w.  of,  Brainard  to  alley  n.  of 4  '* 

*•  alley  w.  of ,  Selden  to  alley  8.  of   4  *' 

Fourteenth  ave..  Fort  to  Lafayette  and  Bagg  to  Grand  River 8  " 

•*  (w.  side),  n.  from  Porter  408  ft 4 

Lafayette  to  Bagg 10 

"  Grand  River  to  s.  line  of  N.  Boulevard 6  " 

"  8.  to  n.  line  of  N.  Boulevard 8  " 

Fox  St.  Frank  to  Alexandrine 3&4 

Frank  st.  Fourth  to  114  ft.  w.  of  Sixth 4 

114  ft.  w.  of  Sixth  to  75  ft.  w.  of  Fox 3 

Franklin  st,  Randolph  to  Beaubien 4 

"  Beaubien  to  Orleans 6  '* 

"  Orleans  to  25  ft.  e.  of  Dequindre 4  " 

"  25  ft.  e.  of  Dequindre  to  McDougall 6 

"  Walker  to  Adair  and  w.  from  Leib  825  ft 4  " 

"  alleys  n.  and  8.  of ,  McDougall  to  Walker 4  ** 

Frederick  ave.,  Woodward  to  124  ft  e.  of  Riopelle 4  *' 

"  124  ft  e.  of  RiopeUe  to  139  ft  e 6 

"  252  f  t  w.  of  St  Aubin  to  Jos.  Campau 4  " 

**  crossing  Collins  and  6.  of  Moran  126  ft 6  ** 

"  Helen  to  E.  Boulevard 4  '• 

Fremont  pi.  (alley  n.  of  Willis),  Collins  to  443  ft  w.  of  Moran 6  " 

"  w.  from  Moran  443  ft 4 
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Front  8t.,  170  ft.  e.  of  First  to  Second 4  iron. 

e.  from  Third  107  ft 6  " 

**         alley  n.  of,  Second  to  Third 4 

Frontenac  ave.,  crossing  n.  side  of  N.  Boulevard 8 

•*  s.  from  Medbury  93  ft 6 

Qalster  st.,  Canfield  to  Garfield 6 

Garfield  ave.,  Woodward  to  w.  line  of  Brush  farm  4 

"  w.  line  of  Brush  farm  to  10  ft.  w.  of  Brush fi 


10  ft.  w.  of  Brush  to  e.  line 4 
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'♦  e.  line  of  Brush  to  282  f t.  w.  of  Beaubien 6 

•'  222  ft.  w.  of  Beaubien  to  e.  line  of  St.  Antoine 4 

"  e.  line  of  St.  Antoine  to  346  ft.  w.  of  Hastings 6 

♦•  w.  from  Hastings  346.f t 3 

"  Hastings  to  Chene 4 

"  Chene  to  Grandy G 

•*  crossing  Grandy,  and  e.  from  McDougall  218  ft 4 

*'  crossing  Collins  and  from  213  ft.  w.  of  Moran  to  188  ft.  w . 

of  Galster 6 

"  w.  from  Moran  213  ft.  and  w.  from  Beauf ait  182  ft 4 

"  alleys  n.  and  s.  of ,  w.  from  Hastings  374  ft 4 

Gilman  St.,  Cass  to  Grand  River Ki 

Gladstone  ave.,  16-inch  main  to  803  ft.  w.  of  Woodward 6 

Glynn  ct.,  16-inch  main  to  w.  line  of  Woodward 0 

"  w.  from  Woodward  300  ft 4 

Goethe  st.,  Orine  to  Holcomb  and  e.  from  McClellan  228  ft 4 

Goldner  ave.,  Michigan  to  G.  T.  Ry 6 

Grand  River  ave..  Woodward  to  Cass 8 

"  Cass  to  Third (5 

Third  to  400  ft.  w.  of  Humboldt 8 

"  400  ft.  w.  of  Humboldt  to  Vinewood 6 

"  Vinewood  to  N.  Boulevard 10  *' 

Grand  River  ave.,  N.  Boulevard  to  city  limits 6 

'•  Calumet  to  Buchanan 30 

"  connecting  30-inch  and  8-inch  mains  in  Buchanan  22  ft.  8 

"  (s.  side),  Second  to  56  ft.  e.  of  Cherry 4 

"  (n.  side),  e.  from  Eighth  110  ft 3 

*'  alley  n.  of,  10  ft.  w.  of  Bagley  to  alley  w.  of 4  " 

"  alley  n.  of,  Fourth  to  Union  and  w.  from  Lincoln  47  ft.    4  " 

"  alley  n.  of,  47  ft.  w.  of  Lincoln  to  alley  w.  of 2J4     wood. 

*♦  alley  n.  of,  Trumbull  to  alley  w.  of  and  Wabash  to  alley 

w.  of 6  iron. 

Grandy  ave.,  Gratiot  to  Pierce 8 

••  Pierce  to  Harper 6 

"  n.  from  Harper  322  ft 4  " 

"  822  ft.  n.  of  Harper  to  Chene 6  " 

Granger  st.,  e.  from  Baldwin  259  ft 6  " 

"  259  ft.  e.  of  Baldwin  to  Van  Dyke 4  " 

Grant  ct.,  n.  from  Warren  313  ft 4 

Grant  st.,  crossing  Twelfth  w.  side 4 

"  Twelfth  to  Thirteenth 3 

Granville  pi..  Thirteenth  to  Wabash  e.  line 3 

"  crossing  Wabash  to  e.  line 4 

Gratiot  ave.,  Woodward  to  Raynor 30 

"  Woodward  to  Brush 10  '* 

"  Brush  to  64  ft.  w.  of  Sheridan 6 

'*  64  ft.  w.  of  Sheridan  to  266  ft.  w.  of  Harper 8 
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Onttiot  ave.,  286  ft.  w.  of  Harper  to  C'atlillao  «  "'O"- 

**  80-Inch  main  in  Mullett  to  w.  line  of  Kivard  8 K' 

•*  w.  line  of  RIvard  h.  to  St.  Anbin l*-i 

Greenwood  are.,  B&gg  to  N.  Houlevard <» 

*•  crosKinff  Caluniet H 

Oliswold  8t.,  Detroit  River  to  At  water 'J 

**  Atwater  to  State « 

"  s.  from  la-incli  main  in  Clifford  Wtt J'> 

Orummond  ave.,  16-incli  main  in  Woodward  to  Hamilton  Boulevard —    (> 

Ouillos  Bt,  Clay  to  Sidnej- 6 

Onoin  8t.,  e.  line  of  Mullett  farm  to  Orleans 4 

*•         Orleans  to  McDoiiRall 10 

••  McDougall  to  Walker « 

EbUgb  ave.,  16-inch  main  to  e.  line  of  \Vo«Mlward <> 

•*  e.  from  Woodward  158  ft 4 

*•  Russell  to  8(55  ft.  e.  of  (Ireeley ♦> 

Hale  St.,  Riopelle  to  at.  Auhin tt 

*'       e.  from  St.  Aubin  ar5  f 1 4  '' 

"        875  ft.  e.  of  St.  Aubin  to  Dubois 3 

"        Dubois  to  Chene 4 

Chene  to  Grandy a 

•*        Qrandy  to  Jos.  (.\impau '» 

Hamilton  ave.,  Mack  to  WW  ft.  n.  of  Cantield « 

Hamilton  Boul.,  crossinp  N.  B(»ulevard 10 

**  n.  line  of  N.  Boulevard  to  Blaine 4  " 

•*  Hazelwood  to  Bancrc»ft 10 

Hamlin  ave.,  Woodward  to  Oakland 4 

Hammond  ave.,  Toledo  to  k.  line  of  I-..  S.  R.  R « 

"  856  ft.  8.  of  Leavitt  to  IT.")  ft.  n.  of  Ranspacli 0 

"  s.  from  Horatio  i)5H  ft « 

Hancock  ave.,  w.  line  of  Cass  to  11  *J  ft.  e.  of  Riopelle 4 

**  w.  from  St.  Aid)in  4KS  ft « 

"  St.  Aubin  to  Dubois 4 

"  281  ft.  w.  of  cniene  to  Grandy 4 

**  w.  line  of  Mitchell  to  MoDoupall 1 

"  e.  from  McI)ouj?all  3S1  ft.  and  crossing  Collins ♦', 

**  e.  line  of  Collins  to  Detloflf  ct 4 

"  alley  w.  of  KUery  pi.  to  alley  w.  of  Mt.  Elliott 4 

"  crossing  Third (5 

"  n.  side  e.  from  Third  4«1  ft 4 

"  s.  side  e.  from  Third  10  ft 4 

"  Fourth  to  Commonwealth 4 

**  Commonwealth  to  Avery 6  '' 

**  Avery  to  180  ft.  w.  of  Thirteenth 4 

**  130  ft.  w.  of  Thirteenth  to  w.  line  of  Wabash 6 

**  w.  line  of  Wabash  to  Fourteenth 3 

"  crossing  Fourteenth  and  Seventeenth  to  Eighteenth 4 

"  e.  from  Twenty-third  140  ft 4 

**  e.  line  of  Twenty-fourth  to  Twenty-fifth 4 

"  Twenty-sixth  to  w.  line  of  Vinewood 4  " 

*i  crossing  W.  Boulevard  165  ft 6  " 

"  LaSalle  to  Scotten 4 

BanoTer  ave.,  crossing  Russell  e.  side 4 

Harmon  ave.,  16-io.  main  to  e.  line  of  Woodward 6 

"  e.  line  of  Woodward  to  Oakland 4 

are.,  Woodward  to  Russell 4 
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Harper  ave. 


(i 


Harvey  ave. 
Hastings  st. 


(( 


Widman  pi.  to  184  ft.  e.  of  Dubois 4 

crossing  Dubois  and  184  ft.  e.  of  Dubois  to  w.  line  of  Chene  6 

"  w.  line  of  Chene  to  e.  line  of  Mitchell 4 

*'  crossing  E.  Boulevard  and  Collins 8 

"'  e.  line  of  Collins  to  310  ft.  e.  of  Moran 6 

"  Baldwin  to  Van  Dyke 6 

Gratiot  to  Cadillac tt 

w.  from  Twelfth  176  ft 4 

*'  crossing  Fourteenth 6 

*'  w.  from  Fourteenth  134  ft 4 

134  ft.  w.  of  Fourteenth  to  Fifteenth 6 

Harrison  ave.,  crossing  Michigan ' 12 

•*  Michigan  to  Grand  River 4 

alley  w.  of,  Linden  s.  to  Linden  n 4 

J  unction  to  500  ft.  w.  of  Campbell 4 

s.  line  to  16-in.  main  in  Jefferson IH 

Jefferson  to  Champlain 24 

Congress  to  Clinton 6 

118  ft.  s.  of  Congress  to  Fort  and  Champlain  to  Monroe. . .  3 

Clinton  to  Catherine ^ 4 

crossing  Mullett 8 

Catherine  to  Watson 6 

Watson  to  Canfleld 10 

Canfield  to  n.  line  of  Warren  and  crossing  Theodore 8 

Farnsworth  to  Ferry 6 

s.  line  of  Medbury  to  Harper 8 

Harper  to  Piquette 6 

Piquette  to  s.  line  of  Trombly 4 

8.  line  of  Trombly  to  s.  line  of  N.  Boulevard 6 

crossing  N.  Boulevard R 

n.  line  of  N.  Boulevard  to  Custer 4 

Custer  to  153  ft.  n.  of  Clay G 

alley  w.  of,  X.  Boulevard  to  Custer  3  &  4 

Harrison  to  15(3  ft.  w.  of  Twelfth 4 

156  ft.  w.  of  Twelfth  to  96  ft.  e.  of  Thirteenth 3 

e.  from  Thirteenth  96  ft 4 

Hazelwood  ave.,  16-inch  main  to  w.  line  of  Woodward 6 

"  w.  line  of  Woodward  to  13  ft.  w.  of  6.  line  Hamilton 

Boulevard 4 

•*  e.  from  10-inch  main  in  Hamilton  Boulevard  28  ft 6 

Heck  pi.,  crossing  Forest  (n.  side) 4 

"         Forest  to  Hancock 3 

Hecla  ave.,  Merrick  to  343  ft.  n.  of  Kirby 4 

'♦  147  ft.  s.  to  149  ft.  n.  of  Piquette 6 

'♦  s.  from  Milwaukee  129  ft 6 

Heidelberg  St.,  crossing  Jos.  Campau 4 

e.  from  Jos.  Campau  270  ft 2^4 

270  ft.  to  445  ft.  e.  of  Jos.  Campau  ave 3 

alley  e.  of  McDougall  to  w.  line  of  Elmwood 8 

crossing  Elmwood,  w.  side,  39  ft 4 

Elmwood  to  Mt.  Elliott 6 

Helen  ave.,  Jefferson  to  Monroe  and  crossing  Mack 6 

Gratiot  to  192  ft.  n.  of  Medbury 6 

Hendricks  st.,  St.  Aubin  to  Dubois 3 

"  Dubois  to  alley  w.  of  McDougall 4 

"  alley  e.  of ,  McDougall  to  Elmwood 4 
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Hendricks  St.,  e.  from  Elmwood  324  ft 0 

"  48  ft.  e.  of  Ellery  to  5)42  ft.  w.  of  Mt.  Elliott fi 

*'  w.  from  Mt.  Elliott  522  ft 4 

Hendrie  ave..  Woodward  to  530  ft.  e.  of  John  R 4 

"  crossing  Brush  and  St.  Aitbin 4 

e.  from  Dubois  224  ft 6 

224  ft.  e.  of  Dubois  to  e.  line  of  Ohene 4 

e.  from  e.  line  of  Ohene  148  ft 6 

148  ft.  e.  of  Ohene  to  e.  line  of  Grandy 4 

Mitchell  to  e.  line  of  McDougall 6 

e.  from  Baldwin  264  ft 6 

a«4  ft.  e.  of  Baldwin  to  Van  Dyke 4 

Henrietta  ave.,  crossing  Campbell « 

Henry  st.,  Woodward  to  Clifford 4 

Cass  to  Third 6 

Third  to  alley  e.  of 4 

Herbert  at.,  Scotten  to  134  ft.  w.  of  Lovett    4 

Hibbard  ave.,  Jefferson  to  202  ft.  n.  of  Brinket 6 

High  8t ,  w.  line  of  Third  to  Beaubien 4 

Beaubien  to  w.  line  of  A.  Beaubien  farm 3 

w.  line  of  A.  Beaubien  farm  to  Russell 4 

Russell  to  Riopelle  3 

Grand  River  to  Third 6 

w.  line  of  Third  to  Fourth 3 

Fourth  to  alley  w.  of  Trumbull 4 

alley  w.  of  Trumbull  to  National 3 

Hoffman  St.,  River  St.  to  Fort 8 

Holbome  ave.,  e.  from  Mt.  Elliott  170  ft 4 

Holbrook  ave.,  l»-inch  main  to  e.  line  of  Woodward 6 

Holoomb  ave.,  Jefferson  to  Louis (J 

"  Goethe  to  alley  s.  of  Mack 6 

"  Gratiot  to  Harper G 

Holden  ave.,  Woodward  to  w.  line  of  Second 6 

w.  line  of  Second  to  Third 3 

Third  to  Fourth 4 

Fourth  to  Greenwood 3 

crossing  Greenwood 6 

Greenwood  to  Commonwealth 4 

Holdrai  ave.,  s.  from  24-inch  main  in  N.  Boulevard  95  ft 10 

Homer  st.,  w.  from  Crane  215  ft 4 

Hooker  ave.,  n.  from  Grand  River  63  ft.  and  w.  from  Eighteenth  596  ft.  4 

"  596  ft.  w.  of  Eighteenth  to  Sullivan 6 

Horatio  St.,  Thirty-second  to  Thirty-third  and  Howell  to  Welch 6 

"  Welch  to  Livernois 4 

Horton  ave..  Woodward  to  Oakland 4 

Houghton  ave.,  Holcomb  to  McClellan 4 

Howard  st.,  Tenth  to  Twelfth 4 

w-  side  M.  C.  R  R.  bridge  to  Twenty-fourth 6 

Twenty-fourth  to  Twenty-fifth 4 

Scotten  to  alley  e.  of 4 

w.  from  Junction  343  ft 4 

crossing  Campbell 6 

Howell  St.,  alley  s.  of,  to  n.  line  of  Buchanan 6 

"  n.  from  Horatio  680  ft 6 

Hubbard  ave.,  Fort  to  335  ft.  n.  of  Brandon 6 

E  St.  to  Michigan  ave 4 
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Hubbard  ave.,  Michigan  to  Myrtle 0 

Hudson  ave.,  crossing  Fourth,  w.  side 4 

*•      e.  line  of,  to  564  ft.  w.  of  Greenwood 4 

•*     crossing  Fourteenth B 

"      crossing  Eighteenth,  e  side 4 

"      w.  from  Eighteenth  144  ft 6 

"      144  ft.  w.  of  Eighteenth  to  w.  line  of  Humboldt ,. . .  4 

"      Maybury  to  Twenty-third 4 

"      w.  from  Twenty-third  178  ft tt 

'•      178  ft.  w.  of  Twenty-third  to  Twenty-fourth 4 

'*     Twenty-sixth  to  e.  line  of  Vinewood 4 

Humboldt  ave.,  Michigan  to  s.  line  of  D.  &  B.  C.  K.  R 4 

••  crossing  Butternut  and  Buchanan 6 

"  s.  line  Warren  to  McGraw 0 

Hunt  St.,  Dubois  to  alley  w.  of  McDougall 4 

"        alley  e.  of  McDougall  to  Elmwood 4 

15  ft.  e.  of  Ellery  to  Mt.  Elliott 4 

Hurlbut  ave.,  crossing  Jefferson  to  21  ft.  n.  of (> 

Huron  st.,  s.  from  Locust  295  ft 3 

"  Locust  to  Bagg 6 

Illinois  St.,  212  ft  w.  of  Beaubien  to  Russell 6 

Russell  to  St.  Aubin 4 

"  St.  Aubin  to  Grandy,  w.  line 3 

"  crossing  Dubois  and  Chene 4 

w,  line  Grandy  to  Jos.  Catnpau 6 

e.  from  McDougall  241  ft 3 

341  ft.  e.  of  to 421  ft.  e.  of  McDougall 4 

w.  from  Moran  193  ft 4 

Indiana  st.,  Beaubien  to  Russell 8 

Ingersoll  St.,  e.  from  Wesson  22G  ft 4 

Iron  St.,  Wight  to  Jefferson G 

Irving  St.,  Greenwood  to  Seventh 4 

Ivy  pi.,  8.  from  Grand  River  418  ft 6(s 

Jaokson  st.,  e.  line  of  Scotten  to  Twenty-ninth 4 

"  Thirty-fourth  to  Thirty-fifth 6 

Jay  St.,  Riopelle  to  44  ft.  w.  of  McDougall 4 

Jefferson  ave.,  Griswold  to  Orleans 10 

"  Second  to  Hastings 16 

"  Dequindre  to  w.  side  of  Belt-line  R.  R 6 

"  e.  side  Belt  line  R.  R.  to  McClellan 6 

"  McClellan  to  e.  city  limits 10 

"  e.  from  e.  city  limits  741  ft 8 

"  Meldrum  to  pumping  worlcs 42 

"  Griswold  to  First 8 

"  alley  s.  of,  alley  w.  of  Woodward  to  alley  w.  of  Griswold  4 

*'  alley  s.  of,  Shelby  to  Cass 4 

"  alley  s.  of,  alley  w.  of  Bates  to  Randolph 4 

"  alley  s.  of.  Brush  to  Beaubien 3 

•'  alley  s.  of,  e.  from  Beaubien  189  ft 4 

"  alley  n.  of,  Woodward  to  St.  Antoine 4 

"  alley  n.  of,  alley  e.  of  Griswold  to  First 4 

•'  alley  n.  of,  Griswold  to  Shelby  and  First  to  Third 8 

Joe  St.,  Michigan  to  alley  s.  of  Buchanan 6 

John  R.  St.,  Woodward  to  Miami 12 

"  n.  s.  of  Miami  to  s.  side  of  Madison 4 

"  n.  8.  of  Madison  to  Adams 4 


KIND. 


iron. 


BOAKr)    OF   WATER   COMMISSIONERS.  117 


LCX.ATION.  '  ;^^^2-         KIND. 

John  R  St,  Columbia  to  Edmund 8  iron. 

**  Edmund  to  Erskine  and  crossing  Eliot  and  Rowena 6    " 

"  Brady  to  Piquette 6  •' 

n.  from  Baltimore  250  ft 8 

8S0  ft  n.  of  Baltimore  to  Milwaukee 6 

**  crossing  Canfleld  and  N.  Boulevard 8 

"  alley  s.  of ,  Custer  to  Hamlin 6 

Johnson  st,  alley  w.  of  Eighteenth  to  Nineteenth 4 

Jones  St.,  Cass  to  160  ft.  w.  of  Fifth 4 


Commonwealth  to  Avery 4 


(( 


"         160  ft  w.  of  Fifth  to  Sixth 3 

Jos.  Campau  ave.,  Atwater  to  Clinton  and  Jay  to  s.  line  of  Gratiot 6 

"  s.  line  Qratiot  to  St  Joseph 4  " 

•*  St  Joseph  to  135  ft  s.  of  Hancock 6  '• 

"  Theodore  to  Trombly 6  " 

"  Trombly  to  250  ft.  n.  of  Milwaukee 4 

"  crossing  N.  Boulevard 8  " 

"  250  ft  n.  of  Milwaukee  to  10  ft.  n  of  Denton  (on  the  w.)  6 

Josephine  ave.,  16-lnch  to  e.  line  Woodward 6  " 

Joy  St,  Cass  to  alley  e.  of  Third 4  *' 

•*     Fourth  to  Fifth 4 

Junction  ave.,  River  st.  to  Driggs 6  " 

•'  8.  line  of  Wabash  R.  R.  to  8.  line  of  Fort 6 

•*  8.  line  of  Fort  to  Otis H 

Kanter  ave.,  crossing  Collins  and  E.  Boulevard  e.  side  81  ft 6  " 

*•  85  ft  w.  of  Collins  to  Moran 4 

"  w.  from  Mt  Elliott  181  ft 4 

Kereheval  ave.,  Mt.  Elliott  to  Beaufait 4 

Field  to  Baldwin 4 

Kinic  ave.,  16-inch  main  to  e.  line  Woodward 6 

Kinsman  st,  Scotten  to  Twenty-eighth 4 

Ehrfoy  ave.,  Woodward  to  w.  line  of  Cass 4 

"  IS  ft.  e.  of,  to  180  ft  w.  of  Fourth 4 

"  180  ft  w.  of  Fourth  to  Greenwood 3 

•*  Greenwood  to  w.  line  of  Trumbull      4 

**  /^^vnr%  vw.^^»«  ««r^%tfk1  f  Vi    ^r^      A  TTtf^..w  .1  ^* 


tl 


it 


"  Hecla  to  195  ft  w.  of  Twelfth 4 

"  Wabash  to  Fourteenth 6 

"  w.  from  Fourteenth  126  ft.... 4 

"  126  ft  w.  of  Fourteenth  to  87  ft.  e.  of  Sixteenth « 

"  87  ft.  e.  of  Sixteenth  to  Eighteenth  4 

**  crossing  Humboldt  and  w.  from  Twenty-seventh  247  ft 4  " 

**  crossing  Brush  and  e.  side  of  Woodward  46  ft 6  " 

"  crossing  John  R.  and  Grandy -i 4  " 

"  e.  from  Russell  216  ft  and  St  Aubin  to  Chene 4 

"  crossing  Collins  and  e.  from  Baldwin  161  ft 6 

"  e.  from  Helen  238  ft 4 

"  e.  from  Baldwin  161  ft 6 

"  161  ft  e.  of  Baldwin  to  Van  Dyke 4 

Koch,  ave.,  16-inch  main  to  e.  line  of  Woodward 0    .  " 

"  e.  line  of  Woodward  to  w.  line  of  Oakland  4  " 

"  crossing  Oakland,  w.  side,  26  ft 6 

lAbrosae  st,  Fourth  to  Fifth 4 

"  w.  from  Tenth  430  ft 3 

V  430  ft  w.  of  Tenth  to  Twelfth 4 

"  alley  s.  of,  Fourth  to  alley  e.  of  Twelfth  4 

"  alley  n.  of,  alley  e.  of  Fifth  to  Eighth 4 

"  alley  n.  of,  Eighth  to  Tenth 3 
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Lady's  lane,  n.  from  Dry  Dock  st.  214  ft 4 

Lafayette  ave.,  Griswold  to  Shelby 4 

w.  from  TeDth  743  ft 4 

743  ft.  w.  of  Tenth  to  M.  C.  R.  R.  Bridge 3 

Twelfth  to  Fourteenth 4 

w.  line  of  Fourteenth  to  Fifteenth 3 

Fifteenth  to  Seventeenth 4 

Twenty-second  to  alley  e.  of 4 

e.  line  of  Twenty-third  to  Twenty-fourth 4 

e.  from  Scotten  256  ft 4 

w.  from  Junction  315  ft.  and  e.  from  Dragoon  123  ft 4 

crossing  Campbell  and  Dragoon  to  Artillery 6 

alley  s.  of,  Griswold  to  Shelby  and  Wayne  to  First 6 

alley  s.  of,  First  to  Fourth  and  Fifth  to  Tenth 4 

alley  n.  of,  Shelby  to  First  and  w.  from  Tenth  323  ft ... .  4 

••                   alley  n.  of,  First  to  Tenth 6 

*'                   alley  n.  of,  e.  from  Fourteenth  190  ft 3 

LaflPerty  pi ,  Howard  to  s.  side  of  M.  C.  R.  R 6 

Lambie  pi..  Twenty-first  to  Twenty-second 6 

•'             crossing  Twenty-second  and  e.  side  Twenty-third  26  ft 4 

Lambert  St.,  Concord  to  Canton 4 

"              e.  from  Baldwin  235  ft 6 

"              235  ft.  e.  of  Baldwin  to  Van  Dyke 4 

Langley  ave.,  Fourth  to  5')a  ft.  w.  of  Greenwood 4 

Lanman  st.,  Twenty-seventh  to  e.  side  of  Vinewood 6 

*•             crossing  Vinewood,  e.  side 4 

Lansing  ave..  Fort  to  153  ft.  n.  of  Christiancy 6 

*'                337  ft.  s.  of  Dix  to  Toledo 6 

Lamed  st.,  Third  to  Hastings 16 

Bates  to  Brush  and  St.  Antoine  to  Dequinare 4 

Riopelle  to  St.  Aubin 12 

St.  Aubin  to  w.  line  of  Elmwood 4 

w.  line  of  Elmwood  to  748  ft.  e.  of 6 

Leib  to  Mt.  Elliott 4 

w.  from  Helen  156  ft 4 

Woodward  to  alley  w.  of  and  Third  to  Fourth 8 

Fourth  to  Fifth 4 

LaSalle  ave.,  Michigan  to  n.  line  of  Buchanan 6 

•*               359  ft.  s.  of  to  398  ft.  n.  of  Hancock 6 

*'               crossing  Warren  and  8.  from  McGraw  395  ft 6 

Lauderdale  ave.,  w.  from  Junction  272  ft 4 

"                     crossing  Campbell 6 

Laurel  st.,  Grand  River  to  Wabash 4 

Leach  St.,  w.  from  Crane  215  ft 4 

Lea vitt  ave.,  Wesson  to  Li vernois 4 

Ledyard  st. ,  Cass  to  Third 6 

Leicester  ct.,  16-in.  main  to  e.  line  of  Woodward 6 

•'              e.  from  Woodward  1,379  ft 4 

Leland  st.,  w.  from  Beaubien  206  ft.  and  McDougall  to  Collins 3 

**           Beaubien  to  Russell 4 

Russell  to  McDougall 8 

216  ft.  w.  of  Moran  to  Gratiot 4 

Leroy  pi.,  n.  from  Forest  251  ft 3 

Lessing  st.,  e.  from  McClellan  158  ft 4 

Leverette  st.,  Seventh  to  Eighth  and  Tenth  to  Twelfth » .  4 

♦*                alley  s.  of.  Eighth  to  Tenth 4 
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»?  Oass  to  Fourth 4          iron, 

Wight  to  Jejfferson , 6 

.Jefferson  to  Champlain 4 

Ohamplain  to  Monroe 3 

ftTe.,  Grand  River  to  alley  n.  of 4 

croRfiing  Calumet  n.  side  36  ft 8 

n.  line  of  Calumet  to  Milwaukee tt 

crossing  N.  Boulevard  s.  side  87  ft 6 

alley  w.  of,  alley  n.  of  Grand  River  to  s.  line  of  Calumet  A 

alley  w.  of,  crossing  Calumet  s.  side  16  ft 6 

it,  Harrison  to  Eighteenth  and  crossing  Humboldt 4 

alley  w.  of  Humboldt  to  Maybury 4 

Tillman  to  Twenty-fourth 4 

•     Twenty-fifth  to  26  ft.  e.  of  Twenty-sixth 4 

iiave«,  DiztoM.  C.  R.  R 8 

M.  C.  R  R.  to  n.  city  limits 10 

t..  Grand  River  to  Fourth 6 

Fourth  to  alley  e.  of  Trumbull 4 

alley  w.  of  Trumbull  to  80  ft.  e.  of  National 3 

e.  from  National  80  ft.  and  Harrison  to  Wabash 4 

tow  ave.,  16-in.  main  to  w.'  line  of  Woodward 6 

ave.,  Crane  to  Belvidere 4 

aye..  Woodward  to  Hamilton  Boulevard 6 

"e..  Crane  to  Holcomb 4 

,Te.,  Bfichigan  to  n.  line  of  Buchanan 6 

n.  from  Rich  912  ft 4 

912  ft.  n.  of  Rich  to  264  ft.  n.  of  Herbert 6 

alley  w.  of,  Visger  to  Jackson 6 

■t..  Gratiot  to  Mt.  Elliott 4 

n  cemetery,  in  the  grounds  e.  from  Mt.  Elliott  650  ft 

It.,  Crystal  to  Orleans 4 

V  St.,  Fourth  to  Greenwood  and  Sixth  to  Seventh 3 

crossing  Sixth  w.  side  and  Seventh  to  Lincoln 4 

Avery  to  e.  line  of  Thirteenth 4 

crossing  Thirteenth  e.  side  21  ft 6 

IP  St.,  w.  from  Twenty -seventh  340  ft 4 

m  ave.,  Jefferson  to  Marietta 6 

Marietta  to  Mack 8 

s.  line  of  Mack  to  144  ft.  n.  of  Emmons 10             "^ 

n.  from  Gratiot  299  feet 8 

all  ave.,  Atwater  to  Guoin,  and  Wight  to  Clinton 6 

Guoin  to  Wight 10 

Preston  to  Gratiot  and  crossing  Waterloo,  Cleveland 

and  Arndt 8 

Gratiot  to  Canfleld 4 

Canfleld  to  187  ft.  n.  of  Garfield 6 

187  ft.  n.  of  Garfield  to  Forest 8 

Forest  to  Hancock 6 

s.  from  Famsworth  170  ft 6 

n.  line  of  Hendrie  to  Palmer 6 

alley  w.  of,  MuUett^to  Jay  and  Hendricks  to  Hunt 4 

alley  w.  of,  Cleveland  to  Hendricks  and  Hunt  to  Char- 
levoix   3 

alley  w.  of,  Charlevoix  to  Heidelberg 4 

alley  e.  of,  Mullett  to  88  ft.  n.  of  Chestnut 4 

alley  e.  of,  Waterloo  to  Preston  8 
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McDougall  ave.,  alley  e.  of,  crossiDg  Cleveland 4 

**                    alley  e.  of,  crossing  Arndt 6 

HcGraw  ave.,  Sixteenth  to  Sullivan  and  76  ft.  e.  from  Winslow 4 

"                 Grand  River  to  Twenty-sixth 4 

'*                e.  line  w.  Boulevard  to  76  ft.  e.  of  LaSalle 6 

•*                 76  ft.  e.  of  LaSalle  to  Scotten 4 

McKinstry  ave.,  River  st.  to  n.  line  of  Toledo 6 

"                   alley  w.  of,  Plumer  to  alley  s.  of 4 

McMillan  st.,  w.  from  Junction  319  ft.  and  crossing  Livernois,  e.  side. . .  4 

Mackave,  Riopelle  to  St.  Aubin 6 

•'          e.  from  St.  Aubin  300  ft.  and  crossing  Dubois  and  Chene 4 

•'          100  f t.  w.  of  Dubois  to  Grandy 3 

'•          Grandy  to  Jos.  Campau 6 

••           e.  from  McDougall  402  ft 4 

**          Gratiot  to  Cadillac 42 

*'          Gratiot  to  Townsend 4 

**          crossing  Mt.  Elliott  and  Townsend  to  Baldwin 6 

*'          w.  from  Helen  80ft.... 6 

*'          8.  side,  crossing  E.  Boulevard  76  ft 6 

*'          Beals  to  267  ft.  e.  of  Parker « 

659  ft.  w.  of,  to  577  ft.  w.  of  Fischer 8 

*'          207  ft.  w.  of,  Fischer  to  65  ft.  e.  of  Crane  s 8 

*'          McClellan  to  Pennsylvania 8 

**          Pennsylvania  to  e.  line  of  Hamilton 6 

"          e.  line  of  Hamilton  to  e.  line  of  Park 8 

'*          e.  line  of  Park  to  e.  line  of  Montclair 6 

Macomb  st.,  St.  Antoine  to  Elmwood 4 

"             alley  s.  of,  from  Brush  to  alley  w.  of 3 

"             alley  s.  of,  from  Brush  to  St.  Antoine 4 

"             alley  n.  of,  from  Brush  to  alley  w.  of  3 

•'              alley  n.  of,  from  Brush  to  St   Antoine 4 

Madison  ave.,  n.  and  s.  sides  from  Witherell  to  John  R 4 

'*                 Randolph  to  St.  Antoine 4 

"                 alleys  n.  and  s.  of,  from  John  R.  to  Randolph 4 

Magnolia  st.,  Harrison  to  Thirteenth,  and  Fourteenth  to  Fifteenth 4 

"                 Thirteenth  to  Wabash,  and  Eighteenth  to  Sullivan 3 

"                 Sullivan  to  Maybury,  and  crossing  Humboldt  and  Twenty- 
fourth 4 

"                 Twenty -seventh  to  Vinewood 4 

Mansur  st.,  Harper  to  78  ft.  s.  of  Piquette 4 

Maple  St.,  Gratiot  to  Orleans  and  crossing  Dubois 8 

•'         Orleans  to  St.  Aubin 4 

St  Aubin  to  Elmwood 3 

Marcy  St.,  w.  from  Fourth  158  ft 3 

"          158  ft.  w.  of  Fourth  to  Greenwood  4 

Marietta  st.,  e.  from  McClellan  521  ft 4 

Mark  St.,  w.  from  Twelfth  180  ft 4 

Marston  ave.,  16-inch  main  to  e.  line  of  Woodward 6 

Martin  pi..  Woodward  to  John  R 4 

Maybury >ve.,  Michigan  to  n.  line  of  Ash 6 

♦♦                 n.  line  of  Ash  to  34  ft.  n.  of  G.  T.  Ry 8 

"                 207  ft.  s.  of  to  173  ft.  n.  of  Warren  8 

s.  from  Hudson  256  ft 8 

Mechanic  st ,  Brush  to  Beaubien 4 

Medbury  ave.,  Woodward  to  350  ft.  e.  of  John  R.  and  crossing  Rivard  e. 

side 4 
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Sknrj  p«rk  (for  Park  Ck>mm.),  between  John  R  and  Rivard  (1154  ft.)..  8  iron. 

••       •▼e.,  w.  from  St.  Aubin  780  ft 3 

"  w.  line  of  St.  Aubin  to  Jos.  Campau  4  '* 

**  croflflinic  E.  Boulevard  and  Collins. 6  ** 

••   '  w.  f rom  CoUins  les  ft 4 

*•  588  ft.  w.  of  to  168  ft.  e.  of  Mt.  Elliott « 


Arndt  to  Oratiot  and  crossing  N.  Boulevard 6 

brrick  ave.,  Cass  to  Third  and  w.  from  Fourth  136  ft 4 


186  ft.  w.  Fourth  to  e.  line  of  Qreenwood 8 


it 


**  Helen  to  Frontenac 4  " 

"  Baldwin  to  VanDyke 6 

"  alley  s.  of  e.  from  John  R.  S.W  ft.  and  crossing  Brush 4  " 

**  altey  n.  of  e.  from  John  R  8ft7  ft.  and  crossing  Brush 4  " 

dboume  aye.,  crossing  Woodward,  e.  side 6  " 

ildmm  ave.,  Jefferson  to  Congress 42  " 

••  Wight  to  Jefferson 10 

*'  Jefferson  to  46  ft.  n.  of  Fort 6 

"  46  ft.  of  Fort  to  360  f t.  n.  of  Kercheval 4 

••  860  ft.  n.  of  to  642  ft.  n.  of  Kercheval 6 


ti 


<( 


it 


'*  e.  line  of  Qreenwood  to  Lincoln  and  Trumbull  to  Twelfth. .  4 

"  Twelfth  to  Wabash 6 

"  w.  from  Seventeenth  132  ft 4  " 

•*  Tillman  to  Twenty-third 4  ** 

•• '  Twenty-seventh  to  Vinewood 4  ** 

lOUuni  aTO.,  Gratiot  to  Witherell 16 

"  n.  side  John  R  to  Witherell  4 

"  alley  w.  of  Gratiot  to  alley  8.  of 6 

"  alley  w.  of  Gratiot  to  Witherell 4 

"  alley  e.  of  Randolph  to  John  R 4  " 

it 


•i 


shlgan  Stove  Works  G'nds,  Franklin  to  Woodbridge 4 

shigan  ave.,  Woodward  to  Cass 24 

'*  Washington  to  First 10 

"  First  to  Tenth 8 

"  Foundry  to  Twenty-fourth 8 

"  Tenth  to  Vinewood 24  " 

••  Twenty-fourth  to  Livernois 6  *' 

"  (s.  side)  crossing  W.  Boulevard 6  *' 

"  alley  8.  of,  Shelby  to  Cass 4 

*•  private  alley  s.  of,  e.  from  Shelby  1 10  ft 3 

"                  alley  n.  of,  from  alley  e.  of  Griswold  to  alley  e.  of  Wash- 
ington     4 

"  alley  n.  of ,  from  alley  w.  of  Washington  to  alley  w.  of  Cass    4  '* 

•*  alley  n.  of,  from  First  to  alley  e.  of  Second 4  '* 

**  alley  n.  of,  from  Second  to  alley  e.  of  Third 4  '• 

Hlitaiy  ave.,  River  at.  to  250  ft.  n.  of  Wabash  R.  R 6 

*•  62  ft.  n.  of  Anthon  to  157  f t.  n.  of  McMillan 6 

mter  8t,  Sixth  to  Seventh 3 


it 


ii 


ti 


crossing  Seventh 4 

IQwaakee  ave.,  Beaubien  to  Lincoln 6 

"  w.  line  of  Avery  to  Twelfth  and  crossing  Fourteenth. . .  6  • " 

"  e.  line  of  Eighteenth  to  36  ft.  w.  of  Sullivan 4  " 

"  Beaubien  to  w.  line  of  Riopelle 4  '* 

"  w.  line  of  Riopelle  to  Dubois 6  " 

"  Dubois  to  Chene 4 

J     "  crossing  Collins 8  " 

Wner  aye.,  e.  from  Crane  336  ft 4 
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Minnie  ave.,  River  st.  to  582  ft.  s.  of  Fort 6 

8.  from  Fort  582  ft 4 

Mitchell  ave  ,  n.  from  Gratiot  265  ft 6 

265  ft,  n  of  Gratiot  to  Canfield 4 

*'                Canfield  to  Harper 6 

n.  from  Harper  324  ft 4 

"                824  ft.  n.  of  Harper  to  Trombly 6 

••                Trombly  to  Griffin 4 

"                crossing?  N.  Boulevard  s.  side 8 

Mohawk  St.,  crossing  Vinewood  e.  side 4 

Monroe  ave.,  n.  from  Cadillac  square  51  ft 6 

*'               51  ft.  n.  of.  Cadillac  square  to  Farmer 4 

*'               Randolph  to  St.  Antoine 8 

"               St.  Antoine  to  Elm  wood 4 

216  ft.  w.  of,  to  171  f t.  e.  of  Lieb 4 

"               w.  from  Helen  185  ft 4 

"               alley  s.  of,  from  alley  n.  of  Cadillac  square  to  Randolph. . .  4 

"               alley  n.  of,  from  alley  e.  of  Woodward  to  Farmer 4 

"               alley  n.  of,  from  Farmer  to  alley  e.  of  Farrar  6 

Montcalm  St.,  w.  from  Woodward  412  ft  4 

412  ft.  w.  of  Woodward  to  Cass 3 

alley  e.  of  Woodward  to  Brush . .  4 

Brush  to  St.  Antoine 3 

St.  Antoine  to  Hastings 6 

Hastings  to  Russell 3 

alley  s.  of,  w.  from  Beaubien  240  ft 4 

Montclair  ave.,  n.  from  Mack  852  ft 6 

Montieth  st., crossing  Vinewood  e.  side  and  w.  from  Twenty-seventh  188  ft.  4 

Moore  pi.,  crossing  W.  Boulevard 6 

Moran  St.,  Gratiot  to  Dane 6 

Morrell  st..  River  st.  to  87  ft.  n.  of  n.  line  of  Christiancy 6 

"            848  ft.  s.  of  Dix  to  Toledo 6 

Mott  ave.,  16-inch  main  to  e.  line  of  Woodward 6 

"          e.  from  Woodward  558  ft 4 

Mt.  Elliott  ave.,  148  ft.  s.  of  Wight  to  285  ft.  s.  of  Kercheval 6 

"                    285  ft.  s.  of  Kercheval  to  Preston 8 

"                    Preston  to  Mack 10 

*'                     Mack  to  Gratiot  and  crossing  N.  Boulevard 8 

Gratiot  to  800  ft.  n.  of  Griffin 4 

800  ft.  n.  of  Griffin  to  14  ft.  n.  of  Strong 6 

Mt.  Elliott  Cemetery,  in  cemetery  grounds  1834  ft 4 

Mullett  St.,  Gratiot  to  Chene 30 

"            St.  Antoine  to  Elm  wood 4 

Mulberry  st.,  Twelfth  to  Thirteenth 4 

Myrtle  St.,  Grand  River  to  Hubbard 6 

Nail  ave.,  crossing  Vinewood 6 

Napoleon  st.,  Brush  to  Russel  1 4 

National  ave.,  Michigan  to  Grand  River 6 

Newark  St.,  Nineteenth  to  Twentieth 6 

*'             e.  from  Foundry  in  Griffin's  foundry  yard 3 

Newberry  St..  w.  from  Junction  341  ft 4 

Newton  ave  ,  w.  from  Chene  1,264  ft 4 

Nineteenth  st..  Fort  to  Baker 4 

*'                  Baker  to  Newark 6 

Noble  St.,  w.  from  Fourth  150  ft 3 

'*          150  ft.  w.  of  Fourth  to  Greenwood 4 

Sixth  to  Seventh 4 
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i  fft,  e.  fk^m  Junction  886  ft 4  iron, 

886  ft.  e.  of  Junction  to  Thirty-first 6  •* 

^       e.  from  Wesson  383  ft  4 

^  ave.,  Flquette  to  Trombly 6 

Milwaukee  to  s.  line  of  N.  Boulevard 4 

8.  line  to  24-in.  main  in  N.  Boulevard  87  ft 6 

84-in.  main  to  n.  line  of  N.  Boulevard 10 

Horton  to  Hamlin 6 

Hamlin  to  Clay 10 

Marston  to  Koch  and  crossing  Harmon 10 

Englewood  to  130  ft.  n.  of  Woodland 8 

^  St.,  First  to  Elton  park,  e.  side 4 

w.  side  Elton  park  to  Sixth 4 

Sixth  to  Trumbull .' 6 

M  St.,  Atwater  to  Jefferson 10 

Jefferson  to  reservoir  grounds 8 

Congress  to  reservoir  grounds 24 

reservoir  to  Scott  and  s.  from  Canfleld  80  ft 30 

crossing  Leland  s.  side  and  Alexandrine  to  Canfleld 6 

n.  from  Garfield  252  ft 4 

2S2  ft.  n.  of  Garfield  to  195  ft.  n.  of  Forest 6 

Trombly  to  Lyman 4 

I  St.,  e.  from  Thirteenth  130  ft 3 

„  e.  from  Junction  300  ft 4 

800  ft.  e.  of  Junction  to  alley  w.  of  Thirty-first 6 

ITe.,  IB-in.  main  to  1,220  ft.  e.  of  Woodward 6 

»  ave.,  crossing  Woodward  w.  side 6 

w.  from  Hamilton  Boulevard  260  ft 6 

'  ave,.  Woodward  to  w.  line  of  Brush  farm 4 

crossing  the  same  at  w.  line  of  Brush  farm 4 

crossing  Brush  and  Collins     6 

n.  and  s.  sides,  crossing  Beaubien  and  St.  Antoine 4 

e.  line  of  St.  Aubin  to  129  ft.  w.  of  Dubois 6 

189  ft.  w.  of  Dubois  to  e.  line  of  Grandy 4 

crossing  Russell  and  St.  Aubin  4 

e.  from  Moran  190  ft. .  4 

Mt.  Elliott  to  159  ft.  e.  of  Meldrum 6 

e.  from  Baldwin  2.35  ft 6 

285  ft.  e.  of  Baldwin  to  Van  Dyke  ...  4 

re.,  Dix  to  Toledo 6 

(east  of  city  limits),  Mack  to  568  ft.  n.  of  Canfield 6 

L  East,  Michigan  to  s.  line  of  State 4 

crossing  State 6 

i.,  e.  line  of  Woodward  to  Columbia 16 

Henry  to  Peterboro 4 

ave.,  Tonti  to  260  ft.  n.  of  Coe 6 

842  ft.  s.  of  to  534  ft.  n.  of  Mack 6 

an  ave.,  16-inch  main  to  w.  line  of  Woodward 6 

Hamilton  Boulevard  to  473  ft.  w.  of  Seventh 4 

a  St.,  Woodward  to  Cass 4 

'Ivania  ave.,  n.  from  Jefferson  1,419  ft 6 

Mack  to  50  ft.  n.  of  Elsa 6 

It.,  Grand  River  to  alley  e.  of  Trumbull    4 

alley  w.  of  Trumbull  to  National 4 

alley  s.  of,  from  alley  e.  of  Seventh  to  alley  e.  of  Trumbull. . .  4 

Eighteenth  to  Humboldt 4 
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Peterboro  St.,  Woodward  to  Cass 4  iron. 

Philadelphia  ave.,  e.  from  Russell  389  ft 4  " 

Pierce  St.,  Dequindre  to  Jos.  Campau 4 

Pine' St.,  Grand  River  to  National 4 

National  to  Twelfth 3  ** 

*•        crossing  Twelfth,  e.  side 4  " 

Pitcher  at.,  Cass  to  alley  e.  of  Third 4 

'•  w.  from  Fourth  150  ft 3 

'*  150  ft.  w.  of  Fourth  to  Greenwood  and  Sixth  to  Seventh —  4  " 

Pingree  ave..  Woodward  to  Hamilton  Boulevard 6  ** 

Piquette  ave..  Woodward  to  Beaubien 4  " 

'•  Beaubien  to  Russell 6  "' 

486  f  t.  w.  of ,  to  e.  line  of  Chene 4  " 

Chene  to  Grandy 6  " 

E.  Boulevard  to  Collins 4 

"  crossing  E.  Boulevard  and  Collins 6  " 

w.  from  Moran  182  ft 6 

'•  e.  from  Moran  85  ft 4  '* 

w.  from  Mt.  Elliott  326  ft 4 

"  crossing  Greenwood,  e.  side 4 

*'  Trumbull  to  Lincoln 6 

"  w.  line  of  Avery  to  Twelfth 4  *' 

'*  crossing  Twelfth  and  Fourteenth,  e.  sides 6  ** 

"  Wabash  to  Fourteenth 4 

Eighteenth  to  Sullivan 4 

Pleasant  ave.,  n,  from  River  st.  515  ft 4 

Plum  St.,  Second  to  alley  e.  of  Trumbull 4 

Trumbull  to  alley  e.  of 6 

Plumer  st.,  w.  line  of  McKinstry  to  2S3  ft.  w.  of  Junction 4 , 

"  283  ft.  w.  of  Junction  to  Wesson 6  ** 

*'  Welch  to  Livernois 4 

•♦  alley  s.  of,  alley  w.  of  McKinstry  w.  61 4  ft 4 

Pollard  St.,  w.  from  Jos.  Campau  1,242  ft 4 

Poplar  St.,  no  ft.  e.  of  Wabash  to  w.  line  of  Fifteenth 4 

"  crossing  Thirteenth,  w.  side 4  " 

"  alley  w.  of  Humboldt  to  51  ft  w.  of  Sullivan 6  " 

"  e.  from  Maybury  376  ft 4  *' 

*♦  Tillman  to  184  ft.  w!  of  Twenty  third 4 

Porter  st.,  e.  from  Twelfth  200  f t 4 

w.  from  Twelfth  210  ft 3  " 

210  ft.  w.  of  Twelfth  to  Thirteenth 4 

'*  e.  from  Fourteenth  172  ft 3 

*'  crossing  Fourteenth  and  Eighteenth  to  Nineteenth 4 

"  Twentieth  to  Twenty-first 3 

'•  w.  from  Twenty-first  150  ft 4 

"  150  ft.  w.  of  Twenty-first  to  Twenty-second 3  " 

"  Twenty-second  to  e.  line  of  W.  Boulevard 4  " 

*•  e.  line  of  W.  Boulevard  to  Vinewood 6  " 

Hubbard  to  Scotten 3  " 

*'  crossing  Hubbard  w.  side 4  ** 

'•  McKinstry  to  Ferdinand 4  " 

'*  crossing  Campbell 6  '* 

'•  alley  s.  of,  Thirteenth  to  alley  e.  of 3  " 

Prentiss  ave.,  Cass  to  Third 4 

*'  alley  w.  of  Fourth  to  Greenwood 4 

Preston  st.,  McDougall  to  Mt  Elliott 4 
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St.  (d.  of  Ferry),  crossing  Rivard  e.  side 4 

*    (w.  from)  Rivard  868  ft 3 

!  way  (e.  of  Russell),  s.  from  Clay  405  ft 4 

taTe.t  Oratiot  to  Mt.  Elliott,  and  Meldrum  to  Beaufait 4 

I  •T©.,  w.  from  Woodward  (50  ft 6 

60  ft.  w.  of  Woodward  to  w.  line  of  Cass 4 

n.  side,  e.  from  Third  823  ft.,  and  Fourth  to  Lincoln  4 

Trumbull  to  Twelfth  4 

w.  from  Twelfth  185  ft 8 

185  ft.  w.  of  Twelfth  to  w.  line  of  Thirteenth  4 

Wabash  to  Fourteenth.. 4 

f  *▼«.,  LaSalle  to  173  ft.  e.  of  Scotten 6 

I  St,  crossing  Twenty-third  west  side,  26  ft 4 

ph  St,  alley  s.  of  Atwater  to  Jefferson 4 

Atwater  to  24-inch  main  in  Cadillac  square 8 

Lamed  to  Congress 4 

Congress  to  Adams  6 

crossing  Oratiot — — 10 

alley  w.  of,  n.  line  of  Atwater  to  alley  s.  of  Woodbridge.  3 

alley  e.  of,  from  alley  s.  of  Fort^to  Ohamplain 4 

alley  e.  of.  from  alley  n.  of  Monroe  to  Gratiot 4 

lOh  St.,  Hammond  to  Liveruois  / 4 

r  St.,  Clinton  to  Gratiot 4 

l„  w.  from  Fourtli  a«  f t 4 

86  feet  w;  of  Fourth  to  Greenwood.   ...            3 

w.  from  Greenwood  3%  ft 4 

sve.,  Junction  to  43.S  ft.  w.  of  Campbell 4 

oir  grounds,  n.  of  basin  to  30-inch  branch 24 

«.  and  w.  sides  of  basin 24 

L,  e.  from  Vinewood  204  ft.,  and  Scotten  to  Twenty-eighth 4 

le  St.,  Atwater  to  Jefferson,  and  Larned  to  Adelaide 8 

Jefferson  to  learned 12 

Adelaide  to  218  ft.  n.  of  Hancock 6 

Frederick  to  Kirby 6 

alley  e.  of,  Willis  to  Canfleld 4 

alley  e.  of,  n.  from  Garfield  233  ft 4 

St.,  Atwater  to  Jefferson 8 

Larned  to  Congress 4 

Jefferson  to  Clinton,  and  Mullett  to  Gratiot 10 

Clinton  to  9  ft.  s.  of  Mullett 6 

Oratiot  to  Watson 4 

Eliot  to  90  ft.  s.  of  Warren 4 

90  ft.  s.  of  Warren  to  10  ft.  n  of  Famsworth 6 

10  ft.  n.  of  Farnsworth  to  221  ft.  n.  of  Palmer 4 

221  ft.  n.  of  Palmer  to  Harper 6 

crossing  Piquette 4 

5  ft.  s.  of,  to  153  ft.  n.  of  N.  Boul 6 

158  ft.  n.  of  N.  Boul.  to  Clay 4 

n.  from  Clay  1178  ft 6 

It.,  Third  to  Fourth  and  Fifth  to  Sixth 4 

Sixth  to  e.  side  of  M.  C.  R.  R 8 

crossing  M.  C.  R.  R.  tracks  270  ft 6 

■  w.  side  of  M.  C.  R.  R.  tracks  to  525  ft.  w.  of  Twenty-fourth. ...  8 

Pleasant  to  Campau 8 

Campau  to  main  entrance  of  Exposition  Grounds 6 

s.  from  main  into  Det.  &  L.  S.  Copper  Works 4 
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Roby  St.,  n.  from  Ferry  325  ft 4 

Rohns  ave.,  Goethe  to  alley  s.  of  Mack (5 

860  f  t.  s.  of  Chapin  to  800  f  t.  s.  of  Gratiot 8 

'♦  800  ft.  s.  of  Gratiot  to  s.  line  of  Harper 6 

Romeyu  St.,  Junction  to  Campbell 4 

Rose  St.,  Eighteenth  to  Twentieth 4 

Rosedale  ave  ,  16-inch  main  to  e.  line  of  Woodward 6 

**  e.  line  of  Woodward  to  w.  line  of  Oakland 4 

Rowena  st.,  Woodward  to  Riopelle 4 

Rowland  st,  s.  from  State  187  ft 4 

n.  from  State  237  ft 6 

Russell  St.,  Larned  to  n.  line  of  Congress G 

*'  Congress  to  Macomb  and  MuUett  to  Watson 8 

♦'  Watson  to  Canfield H 

♦'  Canfield  to  s.  line  of  Hendrie 10 

"  s.  line  of  Hendrie  to  s.  line  of  Piquette 8 

•'  s.  line  of  Piquette  to  Alger 6 

"  alley  e.  of,  Chase  to  Fort 4 

'♦  alley  e.  of,  n.  from  Willis  220  ft 4 

Sargent  st.,  St.  Aubin  to  6  ft.  e.  of  D.,  G.  H.  &  M.  Ry G 

"  crossing  Collins 6 

Savoy  St.,  Twenty-first  to  Twenty-second 4 

*'         Twenty-third  to  Twenty-fourth 4 

Schiller  st.,  e.  from  McClellan  245  ft 4 

Schiller  Boulevard,  (n.  and  s.  sides),  at  w.  line  of  Woodward  8  ft 4 

Schneider  pi.  e.  from  Ellery  105  ft 6 

105  ft.  e.  of  Ellery  to  Mt.  Elliott 4 

Scott  St.,  Orleans  to  Chene 30 

•'        Riopelle  to  e.  line  of  St.  Aubin 4 

*'        e.  line  of  St.  Aubin  to  Dubois 3 

"         crossing  Dubois  to  156  ft.  e 4 

156  ft.  e.  of  Dubois  to  499  ft.  e.  of  Chene 3 

"        499  ft.  e.  of  Chene  to  Jos.  Campau 4 

Scotten  ave..  Fort  to  Dix 6 

'*  Dix  to  Buchanan 8 

"  Buchanan  s.  to  Buchanan  n 16 

"  Buchanan  to  McGraw 6 

"  alley  e.  of  Howard  to  Porter 4 

Scovel  pi.,  crossing  W.  Boulevard  to  24  ft.  e 6 

♦«  inMound  "Eckstrom''50ft 4 

Sears  ave.,  Holcomb  to  193  ft.  e.  of  McClellan 4 

Second  st.,  Front  to  Woodbridge 6 

•'  Woodbridge  to  alley  n.  of  Jefferson  and  crossing  Congress. .  10 

Abbott  to  alley  s.  of 8 

"  Abbott  to  Bagg 10 

Second  ave.,  High  to  166  ft.  n.  of  Henry 4 

Bagg  to  30  ft.  n.  of  Prentiss 6 

e.  side,  s.  line  of  Forest  to  184  ft.  n.  of 6 

"  e.  side,  crossing  Hancock,  Warren  and  Putnam 6 

"  e.  side,  crossing  Merrick,  Kirby  and  Holden 6 

"  w.  side,  crossing  Hancock,  Warren  and  Putnam 4 

*'  w.  side,  crossing  Merrick,  Kirby  and  Holden 4 

w.  side,  s.  from  Holden  700  ft 3 

"  Holden  to  s.  line  of  N.  Boulevard 6 

'*  crossing  Canfield  and  N.  Boulevard  8 

*'        St.,  alley  e.  of,  alley  n.  of  Michigan  to  Spencer 4 
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Russell  to  Orleans 8 

Shipherd  ave.,  n.  from  ChampIaiD  250  ft 6 


n.  from  Florene  169  ft 6 

llbley  St.,  Woodward  to  Clifford 4 

ttdney  ave.,  16-iDch  main  in  Woodward  to  w.  line  of  Oakland 6 


"  e.  from  Russell  779  ft 4 

Sixth  St.,  River  st.  to  Congress 16 


Congress  to  Abbott 24 

River  st.  to  alley  n.  of 4 

alley  n.  of  Labrosse  to  Cherry 4 


n.  from  Grand  River  473  ft 4 
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JKBond  ave.,  alley  e.  of,  alley  n.  of  Canfleld  to  Prentiss 4  iron. 

JiMim  Ave..  Woodward  to  Third  and  Fourth  to  alley  w.  of 4  " 

**             alley  w.  of  Fourth  to  Greenwood 3  " 

^.     '*             crossing  Greenwood  and  Sixth  to  Seventh 4  " 

liiTvntb  St.,  River  St.  to  alley  n.  of  Lafayette 8  " 

"             alley  n.  of  Lafayette  to  Bagg 10 

**              Bagg  to  Grand  River  and  crossing  Calumet 8  " 

"             Grand  River  to  n.  line  of  Merrick 6  " 

"              214  ft.  s.  of  Kirby  to  684  ft.  n.  of  Stanley 6 

"             alley  w.  of,  alley  n.  of  Pine  to  Spruce 3  '* 

'•             alley  w.  of,  Perry  to  alley  s  of 4  " 

leventeentb  St.,  Fort  to  28  ft.  s.  of  Poplar 6  " 

**                   28  ft.  s.  of  Poplar  to  s.  line  of  Buchanan  4  ♦• 

"                   8.  line  of  Buchanan  to  Warren 6  " 

Beward  aye^,  w.  from  Woodward  1070  ft 6  " 

"               477  ft.  e.  of,  to  184  ft.  w.  of  Hamilton  Boulevard 6  " 

faiybuni  ave.,  Jefferson  to  n.  line  of  Agnes 6  " 

"                8.  from  Gratiot  462  ft 6         "     '' 

Ihady  lane,  crossing  W.  Boulevard 4 

**             crossing  Vinewood 6 

Ihakespeare  Boulevard,  n.  and  s.  sides  at  w.  line  of  Woodward  ave.  9  ft.  4 

Shelby  st,  Atwater  to  Woodbridge 3 


(( 


"          Woodbridge  to  Jefferson 4             *' 

.     "          Woodbridge  to  Jefferson 8 

"          Jefferson  to  Michigan 10             " 

"          Lafayette  to  alley  s.  of  Michigan 4             " 

lieridan  ave.,  Jefferson  to  244  ft.  n.  of  Kercheval 6             '* 

"                 MacktoGratiot 6 

"                 Gratiot  to  18  ft.  n.  of  Ferry 8 

herman  st.,  Hastings  to  Elmwood 4             '' 
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"         Cherry  to  47  ft.  s.  of  Bagg 12 

'*         s.  from  24-inch  main  in  Bagg  94  ft 16  " 

"         n.  from  Bagg  ^^8  ft  and  crossing  Calumet 8  " 


i( 


•*         478  ft.  n.  of  Grand  River  to  Calumet 6 

"         Calumet  to  265  ft.  n.  of  Lysander 4  " 

EBxteenth  St.,  Lafayette  to  Myrtle 6 

"               Myrtle  to  Buchanan 8  " 

"               Buchanan  to  Grand  River 10  " 

"                Grand  River  to  McGraw 6 

"               s.  from  24-inch  main  in  N.  Boulevard  63  ft 8  " 

**               alley  w.  of,  Lafayette  to  Howard 3  *' 

imith  ave.,  Woodward  to  Oakland 4  " 

South  St.,  Grand  River  to  Noble 4  " 

Southern  ave.,  e.  from  Li vernois  152  ft 4  " 

Bpenoer  st,  Cass  to  Second 4  " 
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SproHt  St.,  Woodward  to  Cass 4 

Spruce  St.,  Fifth  to  alley  w.  of  Seventh 4 

"           alley  w.  of  Trumbull  to  National 4 

"            Harrison  to  Twelfth 4 

Twelfth  to  Thirteenth. 6 

••           alley  s.  of,  alley  w.  of  Seventh  to  alley  e.  of  Trumbull 8 

St.  Albertus  pi.,  22  ft.  e.  of  Dequindre  to  260  ft.  w.  of  St.  Aubin 4 

w.  from  St.  Aubin  260  ft 3 

St.  Antoine  st.,  Atwater  to  Congress  and  crossing  Champlain 8 

•'                   Jefferson  to  Congress 4 

"                  Congress  to  n.  line  of  Gratiot 6 

*•                   Gratiot  to  Elizabeth 4 

Elizabeth  to  Adelaide (5 

Adelaide  to  Watson  and  crossing  Ts.  Boulevard 8 

Watson  to  Farnsworth  and  crossing  Frederick 6 

crossing  Palmer 6 

8.  line  of  Medbury  to  s.  line  of  N.  Boulevard G 

St.  Aubin  ave.,  Atwater  to  s.  line  of  Harper (i 

••                  s.  line  of  Harper  to  Trombly  8 

Trombly  to  n.  line  of  N.  Boulevard 10 

Clay  to  22  ft.  n.  of  Danforth (5 

Lamed  to  Congress 12 

Congress  to  Champlain 3(3 

•'                  alley  e.  of,  Kirby  to  Palmer 4 

**                  alley  w.  of,  s.  from  Ferry  266  ft. . .   4 

St.  Clair  pi.,  alley  w.  of  Eighteenth  to  Nineteenth t 

St.  Joseph  St.,  Russell  to  Riopelle 3 

"                  e.  line  of  Riopelle  to  310  ft.  e,  of  St.  Aubin 4 

'•                  crossing  Chene 4 

310  ft.  e.  of  St,  Aubin  to  202  ft.  e.  of  Chene .3 

202  ft.  e.  of  Chene  to  Grandy 4 

"                 Grandy  to  Jos.  Campau G 

•'  w.  line  of  McDougall  to  488  ft.  e.  of 3  &  4 

St.  Paul  ave.,  Bellevue  to  e.  line  of  Concord 4 

"                crossing  E.  Boulevard 6 

"                e.  line  of  E.  Boulevard  to  e.  line  of  Field 4 

**                Townsend  to  Baldwin  and  Crane  to  alley  w.  of 4 

Standish  st..  Twentieth  to  Foundry 6 

Stanley  ave.,  w.  from  Greenwood  365  ft.  and  crossing  Fourteenth 6 

"               Seventh  to  Commonwealth 4 

"               w.  from  Twelfth  183  ft.  and  crossing  Eighteenth  and  Hum- 
boldt   4 

Stanton  ave.,  Merrick  to  97  ft.  n.  of  Stanley  and  crossing  N.  Boulevard. .  G 

Stark  ave.,  Welch  to  Livernois 4 

State  St.,  Woodward  to  Washington 30 

*'         Woodward  to  Cass 10 

"         w.  of  branch  in  Washington  24- ft 24 

Stimson  pi..  Woodward  to  Cass 4 

Sullivan  ave.,  Michigan  to  Buchanan  and  crossing  Warren 6 

33  ft.  n.  of  Stanley  to  Baltimore 6 

'*                crossing  N.  Boulevard 8 

Summit  ave.,  River  st.  to  Wabash  R.  R.  and  s.  from  Fort  300  ft G 

Superior  st.,  w.  from  Beaubien  220  ft.  and  crossing  Brush 4 

"             Beaubien  to  Russell 6 

'•              Riopelle  to  Dequindre 4 

•'              Dequindre  to  St.  Aubin 6 
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1 2i) 


LOCATION. 


DIAM. 
INCHES. 


(OroflsioK  e.  side  St.  Aubin  and  Chene 4 

St.  Aubin  to  848  f  t.  e.  of  Chene 3 

843  ft.  e.  of  Chene  to  Mitchell,  and  McDougall  to  Gratiot. . .  4 

40  ft.  B.  of  Wabash  R.  R.  to  Fort 6 

t.,  w.  from  Grand  River  123  ft .     6 

alley  west  of  Trumbull  to  National,  and  Harrison  to 

Wabash 4 

r.  from  Turenty-seventh  105  ft.,  and  e.  from  Vinewood  65  ft.    4 

W&  ft.  w.  of  Twenty-seventh  to  ft5  ft.  e.  of  Vinewood 6 

^t  Qratiot  to  Mt.  Elliott,  and  Beaufait  to  Concord 4 

» orossing  Hamilton  Boul 6 

iTer  St.  to  Abbott. .  8 

kbbott  to  Michigan 24 

i.,  John  R.  to  106  ft.  e.  of  Riopeile 4 

868  f t.  w.  of  St.  Aubin  to  Grandy 4 

crossing  Collins  and  e.  from  Helen  ini  f t 6 

e.  from  Moran  875  ft 4 

Mt.  Elliott  to  w.  line  of  Beaufait 4 

alley  s.  of,  e.  and  w.  of  Davis  pi.  150  ft 4 

root  to  s.  line  of  River  St.,  and  Lamed  to  alley  n.  of 6 

line  of  River  st.  to  Larned 8 

amed  to  Fort 24 

bbott  to  High 6 

ley  e.  of,  Front  to  alley  n.  of 4 

ley  e.  of,  alley  n.  of  Michigan  to  Lewis 4 

Qlrand  River  to  Bagg  and  crossing  Calumet 8 

Ba?g  to  Holden  and  crossing  Baltimore 6 

3alumet  to  Canfleld 30 

lUey  e.  of,  Henry  to  Brainard 4 

It.,  River  st.  to  Fort 4 

Fort  to  Howard 6 

Porter  to  Ash  and  crossing  Myrtle 6 

Magnolia  to  n.  line  of  Grand  River 6 

n.  line  of  Grand  River  to  15  ft.  n.  of  Canfleld 4 

15  ftn.  of  Canfleld  to  Hancock 6 

n.  from  Hancock  150  ft 4 

150  ft.  n.  of  Hancock  to  Merrick 6 

alley  e.  of,  s.  from  Porter  121  ft 4 

,,  80  feet  s.  of  Jackson  to  Buchanan 6 

Devereaux  to  153  ft.  s.  of  Warren 6 

Bt.,  Michigan  to  250  ft.  s.  of  Warren,  and  s.  from  Norton 

105  ft 6 

id  St.,  Michigan  to  82  ft.  n.  of  Horatio 6 

.  St.,  Michigan  to  Horatio 6 

h  Bt.,  CO  ft.  s.  of,  to  136  ft.  n.  of  Jackson 8 

64  ft.  s.  of,  to  132  ft.  n.  of  Buchanan 8 

132  ft.  n.  of  Buchanan  to  126  ft.  n.  of  Rich 6 

St.,  Michigan  to  192  ft.  n.  of  Jackson  and  crossing  Buchanan  6 

s.  of  Buchanan  202  ft 6 

n.  line  of  Buchanan  to  223  ft.  n.  of  Rich 8 

(t,  n.  of  Forest  115  ft 4 

.,  Michigan  to  Breckenridge 6 

198  ft.  s.  of,  to  4  ft  n.  of  Warren 6 

860  ft.  s.  of,  to  300  ft.  n.  of  Merrick  (on  the  w.) 6 

Hudson  to  McQraw 6 

crossing  W.  Boulevard  and  Hubbard  to  360  ft.  e.  of  Scotten,  6 
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LOCATION. 


DIAM. 
INCHES. 


tt 


i( 


(( 


(( 


Toledo  ave.,  360  ft.  e.  of  Scotten  to  McKinstry 4 

"             McKinstry  to  Livernois 0 

Torrey  St.,  crossing  Scotten  (w.  side),  and  Lovett  to  Twenty-eighth 4 

Townsend  ave.,  Jefferson  to  834  ft.  n.  of  Kercheval 6 

n.  from  Mack  208  ft 6 

208  ft.  n.  of  Mack  to  s.  line  of  Gratiot 4 

*'                   8.  line  to  8-inch  main  in  Gratiot 8 

"                   8-inch  main  in  Gratiot  to  65  ft.  n.  of  Palmer 6 

Trombly  St.,  Oakland  to  Hastings 6 

Crystal  to  Russell 4 

"              Russell  to  e.  line  of  St.  Aubin 8 

"               w.  f rom  Chene  183  ft 6 

Chene  to  72  ft.  e.  of  Ellery 4 

72.  ft.  e.  of  Ellery  to  Mt.  Elliott  and  crossing  Collins 6 

Trowbridge  ave.,  16-inch  maip  to  e.  line  of  Woodward 6 

*'                      e.  from  Woodward  511  ft 4 

Trumbull  ave.,  Abbott  to  alley  s.  of 10 

n.  from  Abbott  30  ft.,  and  Michigan  to  Plum 6 

Grand  River  to  alley  n.  of 6 

Calumet  to  Forest 8 

Forest  to  497  ft.  n.  of  G.  T.  Ry 6 

497  ft.  n.  of  Q.T.  Ry.  to  50  ft.  n.  of  Piquette 8 

50.  ft.  n.  of  Piquette  to  Holden 6 

alley  e.  of.  Plum  to  Sycamore  6 

alley  w.  of.  Cherry  to  Pine 3 

alley  w.  of,  Pine  to  Myrtle 4 

"                    alley  w.  of,  alley  n.  of  Grand  River  to  Calumet 6 

Tuscola  St.,  Third  to  Fourth 6 

"              alleys  n.  and  s.  of,  alley  w.  of  Fourth  to  Greenwood 4 

Twelfth  St.,  458  ft.  s.  of  River  st.  to  Lafayette 4 

"             Howard  to  Baker 4 

"             Baker  to  Calumet 6 

'*             Calumet  to  s.  line  of  N  Boulevard 8 

8.  line  of,  to  16  ft.  s.  of  n.  line  of  N.  Boulevard 10 

200  ft.  e.  of ,  Porter  to  alley  n.  of 4 

Twentieth  st.,  Fort  to  Michigan 6 

"                 alley  e.  of ,  s.  from  Rose  197  ft 3 

Twenty-first  St.,  Fort  to  Standish 4 

Twenty-second  St.,  Fort  to  Dalzelle 6 

"                         alley  e.  of ,  Brevoort  to  Webster 4 

Twenty-third  st.,  Fort  to  Magnolia 6 

'*                       Magnolia  to  35  ft.  n.  of  Linden 3 

35  ft.  n.  of  Linden  to  100  ft.  n.  of  Poplar 4 

"                      100  ft.  n.  of  Poplar  to  Kirby  and  crossing  McGraw 6 

*'                      Kirby  to  s.  line  of  McGraw 4 

Twenty-fourth  st.,  River  st.,  to  Fort 4 

Fort  to  Baker 6 

Baker  to  s.  line  of  Michigan 8 

s.  line  of,  to  96  ft.  n.  of  Michigan 16 

96  ft.  n.  of,  to  181  ft.  n.  of  Michigan 18 

181  ft.  n.  of,  to  236  ft.  n.  of  Michigan 20 

236  ft.  n.  of  Michigan  to  Butternut 24 

*'                        Butternut  to  Buchanan 10 

"                        Buchanan  to  n.  line  of  McGraw  8 

*'                        n.  line  of  McGraw  to  Chope  pi 6 

Twenty-fifth  st.,  Howard  to  Baker 4 
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LOCATION.  iS^'L.       ^^'^• 

Twenty-fifth  St,  Baker  to  65  ft.  8.  of  Toledo 6  iron. 

E  St.  to  Miehljcan 4 

Michigan  to  Linden 6        .    " 

n.  from  Linden  10-2  ft 8 


**  595  ft.  8.  of  Buchanan  to  Hancock 6 

**  croesing  Warren  and  09  ft.  s.  of  Hudson  to  n.  line  of 

McOraw 6 

Twenty-Blzth  st.,  213  ft.  s.  of  E  st.  t-o  140  ft.  s.  of  Hancock tf 


140  ft.  s.  of  to  421  ft.  n.  of  Hancock 8 


Warren  ct.,  181  ft.  s.  of  to  50  ft.  n.  of  Warren  ave 4 

Warsaw  pi.,  17  ft.  e.  of  Dequindre  to  St.  Aubin 6 

Washington  ave.,  Michigan  to  State 30 


(t 


"                     421  ft.  n.  of  Ilant'ock  to  McQraw 6 

Twantj-aeventh  st..  Myrtle  to  McOraw 6            *' 

**                          crossing  Buchanan 8             " 

Twenly-elghth  st..  Michigan  to  14  ft.  n.  of  Rich 6             " 

Twenty-ninth  st.,  505  ft.  a.  of  Michigan  to  Buchanan 0             ** 

Union  St.,  Fourth  to  Fifth 8             " 

"          crossing  Fifth  (e.  side) 4 

UthesBt.,ClarktoMcKin8try 4            ** 

Van  Pyke  ave.,  Jefferson  to  l.V)  ft.  n.  of  Waterloo  and  Mack  to  n.  line  of 

Gratiot 8 

"                  Jeffv'rson  connecting  with  42-inch  main  22  ft 10 

"                   8.  from  Mack  1329  ft.  and  Gratiot  to  Harper 0             '  * 

Vine  st,  Fourth  to  Fifth :i 

"       crossing  Fifth  (e.  side) 4 

Vinewoo<l  ave.,  Fort  to  BuiMiannn 24             •' 

"                   Fort  to  4.W  ft.  n.  of  Toledo  and  F  st.  to  Buclianan 0 

"                   Buchanan  to  Merrick 10 

"                   8.  from  Grand  River  8(K)  ft 8 

Virginia  ave.,  lO-inch  main  to  5  ft.  e.  of  \v.  line  of  Woodward 0             " 

"                 (n.  and  s.  sides),  w.  line  of  Woodward  to  H  vniilton  Boul..    4  " 

TTsger  St.,  Vinewood  to  La  Salle  and  crussinjc  Scotten  e.  sid»» 0              " 

"          Lovett  to  Twenty-eighth 0             " 

Wabash  ave.,  crossing  Grand  River  and  X.  Boulevard 0             " 

"                n.  line  of  M.  C.  R.  R.  to  Ottawa 0 

••                 Ottawa  to  s.  line  of  liuchanan 4              " 

"                8.  line  of  Buchanan  to  s.  lim?  of  L.  S.  R.  It 8 

"                8.  lineof  L.  S.  R.  R.  tolWJft.  n.  of  Pi«iuette « 

"                alley  e.  of,  Bagg  to  Myrtle 0 

Walbridge  st,  w.  from  Van  Dyke  221  ft 6 

Walker  st,  Atwater  to  Jeflfers  )n 4 

Walnut  st,  w.  from  Van  Dyke  264  ft 6 

Warren  ave.,  Woodward  to  Cass  and  Second  to  Third 4 


(( 


Third  to  Greenwood 6 

"  Greenwood  to  100  ft.  w.  of  Seventh 4 

"  e.  from  Trumbull  107  ft 0 

"  Avery  to  alley  w.  of  Wabash 4  " 


Fourteenth  to  Sixteenth 4 

"  Grand  River  to  w.  line  of  Scotten 6 

Woodward  to  105  ft.  e.  of  Riopelle 4 

"  Moran  to  Detloff  ct.  and  crossing  Collins 6  " 

"  Warren  ct.  to  Grandy  and  e.  from  Helen  228  ft 4  " 


(I 
(I 


"  Michigan  to  Park 10  " 

"  alleys  e.  and  w.  of,  alley  n.  of  Michigan  to  alley  s.  of 

Park 4 
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LOCATION. 


PIAM. 
INCHES. 


Waterloo  st.,  Dequindre  to  Jos.  Campau 4 

"               Jos.  Campau  to  Burlage  pi 0 

Burlage  to  Mt.  Elliott 8 

Mt.  Elliott  to  57  ft.  e.  of  Beaufait * 4 

Watson  St.,  Woodward  to  Brush 4 

"             Brush  to  Reservoir 24 

dequindre  to  Chene 4 

Wayne  st,  s.  from  Woodbridge  173  ft 4 

"          Woodbridge  to  Michigan 6 

Webster  pi.,  alley  w.  of  Eighteenth  to  Nineteenth 4 

"             T wenty- second  to  alley  e.  of 6 

Webb  ave.,  16  inch  main  to  w.  line  of  Woodward 6 

*'           w.  line  of  Woodward  to  Hamilton  Boul.,  e.  line 4 

Welch  ave.,  Plumer  to  s.  line  of  M.  C.  R.  R 6 

211ft.  s.  of,  to  309  ft.  n.  of  Stark 6 

"             8.  line  of  Ingersoll  to  n.  city  limits 6 

Wesson  ave.,  Toledo  to  84  ft.  n.  of  Dunn 6 

n.  line  of  G.  T.  Ry.  to  Leavitt 6 

D.,  L.  &  N.  Ry.  to  190  ft.  n.  of  Herbert 6 

Western  Hay  Market,  w.  from  Trumbull  171  ft 3 

Westminster  ave.,  16-inch  to  1,222  ft.  e.  of  Woodward 6 

Whipple  St.,  Baldwin  to  Van  Dyke 4 

Whiting  ave.,  e.  from  Jos.  Campau  1,880  ft 4 

Widman  pi..  Harper  to  55  ft.  n.  of  Piquette 6 

Wight  St.,  Chene  to  McDougall 4 

McDougall  to  Mt.  Elliott 10 

Mt.  Elliott  to  110  ft.  e.  of  Meldrum (5 

alley  s.  of,  e.  from  McDougall  230  ft 4 

Wilcox  St.,  Woodward  to  Miami 12 

Wilkins  st.,  Brush  to  Russell 4 

*'             158  ft.  w.  of  Riopelle  to  Orleans 4 

"             Orleans  to  30-inch  main  in  Chene 8 

Willard  St.,  e.  from  Van  Dyke  255  ft 4 

Williams  ave.,  Michigan  to  196  ft.  n.  of  Breckenridge 6 

**                 crossing  Warren,  and  n.  line  of  Merrick  to  Hudson 6 

Willis  ave..  Woodward  to  Beaubien,  and  e.  from  Hastings  356  ft 4 

"            Beaubien  to  St.  Antoine,  and  356  ft.  e.  of  Hastings  to  Rivard  3 

*'            Sc.  Antoine  to  Hastings 6 

•'            Rivard  to  Russell 6 

**            Russell  to  e.  line  of  Chene 4 

*'            e.  line  of  Chene  to  Grandy 3 

"            Jos.  Campau  to  Collins 6 

"            e.  from  Collins  146  ft.,  and  Moran  to  alley  w.  of  Mt.  Elliott. .  4 

•'            Woodward  to  Fourth 6 

"            Fourth  to  Greenwood,  and  Sixth  to  Eighth 4 

e.  from  Twelfth  215  ft 6 

"            crossing  Twelfth,  e.  side 4 

Winder  St.,  Woodward  to  Orleans 4 

Wing  pi.,  alley  w.  of  Eighteenth  to  Nineteenth 4 

Winslow  ave.,  n.  from  Grand  River  85  ft 4 

•♦                 85  f  t.  n.  of  Grand  River  to  McGraw 6 

Winter  st.,  e.  from  Dequindre  431  ft 4 

Witherell  st.,  e.  line  of  Woodward  to  Miami 16 

"               Woodward  to  Miami 6 

"               Miami  to  Adams 4 

"               Adams  to  alley  n.  of 3 
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LOCATION.  j^^        KIND. 

Wolff  gt,  e.  from  Scottea  857  ft 4  iron. 

Woodbridge  8t.,  Randolph  to  Brush  and  St.  Antome  to  Rivard 4  '* 


(w.  side),  8.  from  Atwater  171  ft 4 


ti 


Jefferson  to  Soldiers'*  Monument  and  Bagg  to  Edmund..  24 
Atwater  to  Adams  and  Baltimore  to  Clay 8 


crossing  w.  Boulevard 6 

Zender  pi.,  e.  from  Ellery  288  ft 6 

288  ft.  e.  of  Ellery  to  Mt.  Elliott 4 


{< 


w.  from  St.  Autoine  280  ft.  and  Rivard  to  Russell 3 

**  Russell  to  Orleans  and  e.  from  Jos.  Campau  400  ft 4 

"  Orleans  to  Dubois  and  w.  from  Jos.  Campau  800  ft 6  " 

"  400  ft.  e.  of  Joseph  Campau  to  McDougall 6  " 

"  w.  f rom  Leib 825 ft 4  •' 

**  crossing  Woodward 8  " 

"  Woodward  to  Qriswold  and  First  to  Second 6  '• 

*•  Griswold  to  First. 4  " 

"  alley  s.  of.  Bates  to  Randolph 4  " 


alley  s.  of ,  Brush  to  210  f t.  e.  of  Beaubien 3  '* 

Woodland ave.,  16inch  main  to e.  line  of  Woodward 6 

"  e.  from  Woodward  780  ft 4 

Woodward  ave.,  Atwater  to  Jefferson  and  N.  Boulevard  to  Woodland. .  .16  " 

"  (e.  side),  s.  from  Atwater  246  ft 3  " 

"  (e.  side),  s.  from  N.  Boulevard  102  ft 4  " 


tc 
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"  Adams  to  Baltimore 10  " 

High  to  200  ft.  n.  of  Canfleld 4 

"  Woodland  to  15  ft.  n.  of  city  limits 12 

*•  (w.  side),  crossing  Virginia 6  " 

"  (w.  side),  crossing  Shakespeare  Boulevard 6  " 

'*  (w.  side),  crossing  Schiller  Boulevard 6  " 

'•  (e.  side),  crossing  Melbourne  on  the  s.  side tt  " 

•'  (e.  side),  crossing  Chicago  Boulevard 6  " 

'•  (e.  side),  crossing  Boston  Boulevard 6  " 

"  alley  e.  of,  alley  s.  of  Atwater  to  alley  s.  of  Jefferson..  4  " 

"  alley  e.  of,  alley  n.  of  Jefferson  to  alley  n.  of  Congress.  4  " 

•*  alley  e.  of,  Gratiot  to  alley  8.  of 6 

"  alley  e.  of,  n.  from  Gratiot  130  ft 8 

"  alley  e.  of,  130  ft.  n.  of  Gratiot  to  alley  s.  of  WithereU.  4  " 

'•  alley  e.  of,  Elizabeth  to  alley  s.  of 3  " 

*'  alley  e.  of,  crossing  Elizabeth,  s.  side 4  " 

"  alley  e.  of,  Elizabeth  to  Columbia C 

"  alley  e.  of,  Colurr  bia  to  Montcalm 4  " 

"  alley  w.  of,  Atwater  to  alley  s.  of  Jefferson 4  " 

'*  alley .w.  of,  alley  n.  of  Jefferson  to  Lamed 4  " 

**  alley  w.  of,  Larned  to  Congress 8  " 

'*  alley  w.  of,  Congress  to  alley  n.  of 4  " 

"  alley  w.  of,  alley  n.  of  Michigan  to  alley  s.  of  Park 4  " 

"  alley  w.  of,  Montcalm  to  High 3 

Woodward  ave.  terrace.  Woodward  to  w.  line  of  John  R 4  " 

Wreford  pi.,  Eighteenth  to  Grand  River 4 
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SUPPLEMENT. 


BOARD  OF  MANAGEMENT  OF  DETROIT  WATER  WORKS. 


Board  of  Trustees  appointed  by  Common  Council,  February 
24th,  1852;  organized  March  iKt,  1852: 

Shubael  Conant,  Chairman.  Edmund  A.  Bru>h. 

Henry  Ledyard.  Jas.  A.  Van  Dyke. 

Wm.  R.  Noyes. 

18  5  8. 

On  the  16th  of  May,  1853,  the  Board  of  Water  Ct)mmis- 
sioners  of  the  City  of  Detroit  was  organized  under  an  act 
previously  approved  by  the  Common  Council  and  passed  by 
the  Legislature,  February  14th,  1853.  The  term  of  service 
was  determined  by  lot,  as  follows: 

Jas.  A.  Van  Dyke, for  3  years. 

Edmund  A.  Brush,    ......  for  4  years. 

Henry  Ledyard, for  5  years. 

Shubael  Conant, for  0  years. 

Wm.  R.  Noyes, for  7  years. 

Shubael  Conant  was  elected  President,  who,  finding  the 
duties  too  arduous,  resigned  July  30th,  and  Edmund  A.  Brush 
was  elected. 

18  5  4. 

Edmund  A.  Brush,  President.      Jas.  A.  Van  Dvke. 
Shubael  Conant.  Wm.  R.  Noyes. 

Henry  Ledyard. 
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1855. 

Edmund  A,  Brush,  President.      Wm.  R.  Noves. 

Henry  Ledyard.  Jas.  A.  Van  Dyke,  died  May 

Shubael  Conant.  8tb. 

A.  D.  Fraser,  appointed  to  fill  vacancy. 

1856. 

Edmund  A.  Brush,  President.      Alexander   D.    Fraser,    re-ap- 
Shubael  Conant.  pointed  May  Ist  for  5  years. 

Wm.  R.  Noyes.  Henry  Ledyard. 

1857. 

Edmund  A.  Brush,  President,  Henry  Ledyard. 

re-appointed  May  1st  for  5  Alexander  D.  Fraser. 

years,  Wra.  R.  Noyes. 

Shubael  Conant. 

1  858. 

Edmund  A,  Brush,  President.      Henry  Ledyard,  re-appointed 
Shubael  Conant.  May  1st  for  5  years, 

Alexander  D.  Fraser.  Wm.  R.  Noyes. 

18  5  9. 

Edmund  A.  Brush,  President.      Julius  D.   Morton,    appointed 
Alexander  D.  Fraser.  for  5  years. 

Wm.  R.  Noyes.  Henry  Ledyard,    vacated    by 

Shubael  Conant,  term  expired  removal  from  city,  and 

May  1st,  and  Jno.  V.  Rnehle,  appointed  May 

1st  to  fill  vacancy. 

18  60. 

Edmund  A.  Brush,  President.      Win.    R.   Noyes,  re-appointed 
Alexander  D.  Fraser.  May  1st  for  5  years. 

Julius  D.  Morton.  Jno.  Y.  Ruehle. 
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1861. 

dmand  A.  Brash,  President.     Jno.  V.  Raehle,  resigned  Sept. 
lezander    D.   Fraser,  re-ap-        16th,  and 
pointed  May  Ist  for  5  years.     Chauncey  Hurlbut,  appointed 

to  fill  vacancy. 

1862. 

Edmand  A.  Brash,  President,    Wm.  R  Noyes. 
re-appointed  May  1st  for  5    Jalias  D.  Morton. 
years.  Chauncey  Harlbut. 

Alexander  D.  Fraser. 

18  63. 

BSdmnnd  A.  Brush,  President.  Chauncey    Hurlbut,  term   ez- 

AJexander  D.  Fraser.  pired  May  Ist,  and 

Wm.  R.  Noyes.  Stanley   G.   Wight   appointed 

Tnlius  D.  Morton.  for  5  years. 

18  64. 

Bdmund  A,  Brush,  President.     Julius  D.  Morton,  term  expired 
Uexander  D.  Fraser.  May  Ist.  • 

Wm.  R  Noyes.  Stanley  G.  Wight. 

1865, 

idmnnd  A.  Brush,  President.     Alexander  D.  Fraser. 
Vjou  R.  Noyes,  resigned  Jan.      Stanley  G.  Wight. 
10,  and  Jacob   S.  Farrand      Julius  D.Morton,  re-appointed 
appointed   to   fill  vacancy.  for  5  years  from  May  1st, 

Tferm  expired  May  1st.  Re-  1864.     Died  Feb.  14,1865, 

appointed  for  5  years.  and 

Jno.  Owen    appointed    to    fill 
vacancy. 
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1866. 

Edmund  A.  Brush,  President.        Stanley  G.  Wight, 
Alexander  D.    Fraser,    re-ap-        Jacob  S.  Farrand. 
pointed  May  1  for  5  years,        Jno.  Owen. 

1867. 

Edmund  A.  Brush,  President,        Jacob  S.  Farrand. 

re-appointed  May  1  for  5  yrs.       Jno.  Owen. 
Alexander  D.  Fraser.  Stanley  G.  Wight. 

1  868. 

*Edmund  A.  Brush,  President.       Jacob  S.  Farrand. 
Stanley  G.Wight,  term  expired       John  Owen. 

May  1,  and  Caleb  Van  Husan. 

Chauncey  Hurlbut    appointed 

for  5  years. 

*Edmund  A.  Brush  resigned  January  28,  and  Caleb  Van  Husan  appointed  to  flit 
vacancy,  and  Alexander  D.  Fraser  elected  President. 

1869. 

Alexander  D.Fraser,  President.      Jacob  S.  Farrand. 
Jno.  Owen,  re-appointed  May  1,      Caleb  Van  Husan. 
for  5  years.  Chauncey  Hurlbut. 

1870. 

Alexander  D.  Fraser,  President.      Jno.  Owen. 
Jacob  S.  Farrand,  re-appointed      Caleb  Van  Husan, 
May  1,  for  5  years.  Chauncey  Hurlbut. 

1871. 

*Alexander D.Fraser, President,     Caleb  Van  Husan, 
Jacob  S.  Farrand.  Chauncey  Hurlbut. 

John  Owen. 

*Term  expired  May  1,  and  Samuel  F.  Hodge  appointed  for  5  years.    Jacob  8, 
Farrand  elected  President. 
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1872. 

Psrrand,  President.        '''Caleb  Van  Husan. 
D.  Samuel  F,  Hodge, 

Chauncey  Harlbut. 

pired  May  let,  and  Blija  Smith  appointed  for  5  years. 

18  7  3. 

f  Harlbut,  President.   Jacob  S.  Farrand. 
lU  Samuel  F.  Hodge. 

Elija  Smith. 

irm  expired  and  re*appoiated.    Elected  President  May,  1872. 

1874. 

Harlbut,  President.      Jacob  S.  Farrand. 
en,  Samuel  F.  Hodge. 

Elija  Smith. 

*Term  expired  and  re-appointed. 

1875. 

Hurlbut,  President.     *  Jacob  S.  Farrand, 
n.  Samuel  F.  Hodge. 

Elija  Smith. 

*Term  expired  and  re-appointed. 

1876. 

r  Hurlbut,  President.     Jacob  S.  Farrand. 
«.  *Samuel  F.  Hodge. 

Elija  Smith. 

♦Term  expired  and  re-appointed. 

1877. 

'■  Hurlbut,  President.     Jacob  S.  Farrand. 
m.  Samuel  F.  Hodge. 

*Michael  Martz. 

Smith's  term  expired  and  Michael  Martz  appointed  to  fill  vacancy. 
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1  878. 

*Chauncey  Hurlbut,  President.    Jacob  S.  Farrand. 
Jno.  Owen,  Samuel  F.  Hodge. 

Michael  Martz. 

♦Term  expired  and  re-appointed. 

1879. 

Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
Michael  Martz.  *Jas.  Beatty. 

*Jno.  Pridsjeon. 

♦Jno.  0wen*8  term  expired  and  Jno.  Pridgeon  appointed  to  fill  vacancy.    Samuel 
F.  Hodge  resigned  and  Jas.  Beatty  appointed  to  fill  vacancy. 

18  8  0. 

Chauncey  Hurlbut,  President.     *  Jacob  S.  Farrand. 
Michael  Martz,  Jas.  Beatty. 

Jno.  Pridgeon. 

♦Term  expired  and  re-appointed. 

1881. 

Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
Michael  Martz.  *Jas.  Beatty. 

Jno.  Pridofcon. 

I 

♦Term  expired  and  re-appointed. 

1  8  8  i> . 

Chauncey  Hurlbut,  President.     Jacob  S.  Farrand. 
*Michael  Martz.  Jas.  Beatty. 

Jno.  Pridcjeon. 

♦Term  expired  and  re-appointed. 

18  8  3. 

*Chauncey  Hurlbut,  President.  Jacob  S.  Farrand. 
Michael  Martz.  Jas.  Beatty. 

Jno.  Pridgeon. 

♦Term  expired  and  re -appointed. 


'■I 
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'  1884. 

iy  Hurlbut,  President.     Jacob  3.  Farrand. 
Hartz«  Jas.  Beatty. 

*Jno.  Pridgeon. 

*  Term  expired;  Marshall  H.  Godfrey  appointed. 

1885. 

9.  Farrand,  President.     Michael  Martz. 
I  H.  Godfrey.  *Edwin  F.  Conely. 

*Samuel  G.  Caskey. 

.  Beatty  died  and  Edwin  F.  Conely  appointed  to  fill  vacancy. 
mioey  Hurlbut  died  and  Samuel  G.  Caskey  appointed  to  fill  vacancy. 
€to  8.  Farrand^s  term  expired  and  re-appointed. 

1886. 

.  Farrand,  President.        Michael  Martz. 
I  H.  Godfrey.  *Jno.  Pridgeon. 

Samuel  G.  Caskev. 

1  F.  Conely^s  term  expired  and  Jno.  Pridj?eon  appointed  to  fill  vacancy. 

1887. 

Farrand,  President.       Jno.  Pridgeon. 
I  H.  Godfrey.  Samuel  G.  Caskey. 

*Joseph  Nagel. 

iel  Martz's  term  expired  and  Joseph  Nagel  appointed  to  fill  vacancy. 

1888. 

Farrand,  President.       Jno.  Pridgeon. 
.  H.  Godfrey.  *Samuel  G.  Caskey. 

Joseph  Nagel. 

♦  Term  expired  and  re-appointed. 

1889. 

Farrand,  President.        Jno.  Pridgeon. 
J.  Caskey.  Jos.  Nagel. 

*August  Goebel. 

all  H.  Gk>dfrey  resigned  Jan.  1,  1889.    August  Qoebel  appointed  to  fill 
?erm  expired  May  Ist,  and  re-appointed. 
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1890. 

Jno.  Pridgeon,  President.  Samuel  G.  Caskey. 

Joseph  Nagel.  August  Goebel. 

*Henry  M.  Duffield. 

*  Jacob  S.  Farrand's  term  expired,  and  Col.  Duffield  was  appointed  to  fill  vacancy. 
July  9th,  1890,  Jno.  Pridgeon  resigned  as  President  of  the  Board,  on  account  of  ill- 
health,  and  Henry  M.  Duffield  was  elected  to  fill  vacancy. 

1  891. 

Henry  M.  Duffield,  President.      *Jno.  Pridgeon. 
August  Goebel.  Samuel  G.  Caskey. 

Joseph  L.  Hudson. 

*  Jno.  Pridgeon's  term  expired  May  1st,  and  Frank  E.  Kirby  was  appointed  for  a 
term  of  5  years. 

18  9  2. 

Samuel  G.  Caskey,  President.      Henry  M.  Duffield. 
August  Goebel.  Joseph  L.  Hudson. 

Frank  E.  Kirby. 

1893. 

August  Goebel,  President.  Samuel  G.  Caskey. 

Frank  E.  Kirby.  Henry  M.  Duffield, 

Joseph  L.  Hudson. 


r 


IMMPNCnUNCIlvClTY'^OETgOIIJif 


i  . 


mma^ 


FORTY-FIRST  ANNUAL  REPORT 


OP  THE 


■/ 


♦      ♦ 


,0mmtHHi0n^r» 


TO  THE 


COMMON  COUNCIL  OF  THE  CITY  OF  DETROIT 


TOGETHER  WITH  THE 


REPORTS  OF  THE  OFFICERS  of  the  BOARD 


FOR    THE    YEAR    I8Q2. 


DETROIT: 

THE  DETROIT   FREE  PRESS  PRINTING  COMPANY. 

1893. 


"7* 


I 


CONTENTS. 


PAGE 

Report  of  the  Commissioners,        ...                           .  .         5 

Report  of  tlie  Secretary, 8 

Report  of  the  Superintendent  of  Meters  and  Inspection,  40 

Report  of  the  Superintendent  of  Grounds,         ....  50 

Report  of  the  Chief  Engineer, 53 

Report  of  the  Superintendent  of  Extension  and  Construction,    .  59 

Analysis  of  Detroit  River  Wat(»r,         .  .111 


:l. 


r. 


BOARD  OF  WATER  COMMISSIONERS. 

DETROIT,   1892. 


MEMBERS 


JOSEPH  L.  HUDSON,  1892.  AUGUST  GOEBEL,  1894. 

SAMUEL  G.  CASKEY,  1898.  HENRY  M.  DUFFIELD,   1895. 

FRANK  E.  KIRBY,  1896. 


COMMITTEES: 

Ways  and  Means Commissioners  DUFFIELD,  HUDSON. 

Extension  AND  Construction. Commissioners  HUDSON,  KIRBY. 

Pumping  Works Commissioners  KIRBY,  GOEBEL. 

Supplies Commissioners  GOEBEL,  DUFFIELD. 


OFFICERS: 

President SAMUEL  G.  CASKEY. 

Vicb-Presidbnt AUGUST  GOEBEL. 

Seoretart L.  N.  CASE. 

SuPT.  OF  Extension  and  Construction... HENRY  BRIDGE. 

Supt.  of  Meters  and  Inspection THOMAS  R.  PUTNAM. 

SuPT.  OF  Grounds E.  A.  SCRIBNER. 

Chief  Engineer,  Acting URIAH  GOULD. 

Consulting JOHN  E.  EDWARDS. 

Meter  Clerk HARRY  S.  STARKEY. 

(MAX  F.  GREUNER. 
ALBERT  W.  GOODSELL. 
ANTHONY  T.  McLOGAN. 
FRED.  H.  HUTAFF. 
Assessors  and  Collectors v  ^^^^^  ^   ^^^^ 

I  AUGUST  GOEBEL,  Jr. 

I  JOHN  ROBINSON. 

\  PETER  BECKER. 

Receiving  Clerk GEORGE  E.  KUNZE. 

Permit  Clerk AUGUST  KUENZEL. 


DETROIT  WATER  WORKS. 


M  ETE  R   RAT  ES. 

First  3^000  Cubic  feet,  each  montb,  each  100  Kallons %ot  &  cent. 

All  over,  each  100  fcaUons ^  of  a  cent. 


ASSESSMENT    RATES. 
From  July  1st,  1^W6. 

1>KR  ANNUM 

For  Faiuily,  household  purposes $5  00 

Oreen  Ho  iimch.— Special  rates. 

Private  SStableM,  for  each  horse 2  00 

I^iTory- StabloH,      "      "        "    2  00 

Dray  and  Team  HorneN,  each 1  00 

Couth,  each 1  00 

StorcN  and  OfUcOM, .*;>0<)to    20  00 

BakericM,  average  daily  use,  for  each  barrel  of  flour 3  50 

Saloonw,  Orot'erieN  and  Provlwlon  StoroM,  from S:^  (K)  to  100  00 

Bar,  with  faucet,  from s  oo  to  50  00 

FiHh  HonHCM 10  (K)  to  100  00 

Slaug^Uter  Ho umoh.— Special  rates. 

HotelH  and  TavernM,  in  addition  to  family  rate,  each  room 1  00 

Boarding  SclioolN,  each  room 1  00 

Public*  SelioolH,  from ?r)(K)t<)  50  00 

Bnildlns  PurpoMOs,  each  1  M  brick 5 

"                    "               '•     100  yards  plast^rinj? 10 

"                    "               "     perch  stone ly^ 

Printing  OlileeM.— Special  rates. 

Butcher  Stalin,  each  not  less  than 3  (K) 

'Worksliops,  for  10  persons  or  under 3  00 

"              for  each  additional  10  i)er8ons 1  00 

Estimated  quantities  of  water  each  100  gallons 2 

Boarding  HouMeii,  in  additional  to  family  rate,  each  boarder 1  0() 


FIXT  URES. 

Bath  TnbM,  for  families,  1st  tub,  S2:  each  additional ?1  00 

Batli  Tubs,  public,  each  tub 5  00 

1^ ater-cloMctM,  for  a  family,  1st  closet,  S3  00;  each  additional,  S'-i   tH) 

.-^8  (W)  U)  15  ro 
UTater-clOMetH,  for  HotelM,  StorcH,  FaetorlcK,  etc.,  for  lo  pt>r- 

sons,  $5  00;  each  additional  person 25 

Rod  Water-cloMCtH.  not  less  than GOO 

UrinalM,  not  less  than v' 00 

UTasli-Hand  Bawl n»,  for  family SlO<»to  8  00 

"              "              "        for  other  purposes,  each  person 25 

Permanent  AVafftli  TubM 2  00 

Hose,  for  lawn  and  street  sprinkling  purposes free. 

Hose,  for  other  purposes .^i.i  (»o  to  :^«»  00 

Fountains 5  oo  to  20  no 

Street  Sprinklers,  each  wagon 150  oo 

Where  there  is  a  waste  of  water  a  proper  increas*'  of  rat«'s  will  b«'  made. 


REPORT 


OP  THE 


BOARD  OF  WATER  COMMISSIONERS 


OF  THB 


CITY  OF  DETROIT. 


Water  Commissioners'  Office. 

Detroit,  January  — ,  1893. 

To  the  Common  Council  of  the  City  of  Detroit  : 

The  Board  of  Water  Commissioners  respectfully  submits  its 
annual  report  for  the  year  ending  December  31,  1892. 

Accompanying  this  report  to  your  honorable  body,  are  the 
reports  of  the  Secretary,  upon  the  general  management  and 
financial  transactions  of  the  Board,  and  of  the  several  heads  of 
departments,  to  which  your  careful  attention  is  respectfully 
invited. 

Our  fellow-citizens  will  be  pleased  to  learn  that  the  long  and 
vexatious  litigations  growing  out  of  the  Hurlbut  will,  have  at 
last  come  to  a  conclusion.  The  Board  will  soon  be  in  the  posi- 
tion to  improve  considerably  the  Water  Works  park,  as  it  will 
be  remembered  that  the  income  from  this  entire  legacy  is  to  be 
used  to  beautify  the  said  grounds  and  for  no  other  purpose. 

On  the  first  day  of  August  next,  water  bonds  to  the  amount 
of  $146,000  will  become  due  and  payable.  There  will  be  in 
the  sinking  fund  at  that  time  something  over  $75,000.  It  will 
be  necessary,  therefore,  to  make  up  the  difference  of  $71,000, 
either  from  the  general  fund  or  by  the  issuance  of  new  bonds. 
The  Secretary  has  estimated  that  at  that  time  there  will  be  in 
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the  general  fund,  at  least  175,000,  which  we  believe  to  be  cor- 
rect, and  it  is  the  unanimous  opinion  of  the  members  of  this 
Board  that  the  interests  of  the  city  affected,  would  be  best  con- 
served by  the  payment  of  this  balance  from  this  fund. 

The  building  of  an  additional  engine  and  the  necessary  con- 
struction for  its  operation  have  already  commenced,  and  will 
be  completed  by  the  first  of  July.  It  will  be  seen  by  the 
Engineer's  report,  that  it  was  not  increased  consumption  that 
required  this  construction,  as  the  quantity  pumped  in  1802  was 
considerably  less  than  that  of  188V,  five  years  ago. 

The  unusual  and  unexpected  demand  for  water  during  the 
protracted  heat  and  drouth  of  July  and  August  practically 
exhausted  the  pumping  capacity  of  the  Works,  and  forced  this 
step  upon  the  attention  of  the  Board.  The  possibility  of  its 
recurrence  made  it  necessary  to  provide  for  such  a  contingency, 
and  for  this  reason  only  is  the  new  engine  being  purchased. 

We  feel  that  we  have  reason  to  congratulate  ourselves  upon 
the  condition  of  the  Works  at  this  time,  and  upon  the  changes 
or  innovations  introduced  in  its  operation.  The  establishment 
of  an  oil  plant  by  which  there  is  an  annual  saving  of  over  $12,000 
in  the  cost  of  fuel  could  not  liave  happened  more  opportunely, 
as  the  condition  of  the  natural  gas  supply  would  have  forced 
us  months  ago  to  resort  again  to  the  use  of  coal,  which  at  the 
present  prices  would  have  made  our  expense  for  pumping 
water  over  J|l 8,000  more  than  it  now  costs  with  oil. 

The  thorough  efficiency  of  the  Works,  and  an  economical 
administration  of  its  affairs,  we  have  aitned  to  accomplish. 
And  when  we  consider  that  the  operating  expenses  of  1892 
were  $2,000  less  than  those  of  1888,  notwithstanding  that  the 
population  has  increased  50,000,  with  all  the  accompanying 
mechanical  and  industrial  pursuits  that  have  been  established 
during  this  time,  we  certainly  feel  a  just  pride  in  the  results 
which  the  introduction  of  remedial  measures  have  produced. 

The  efficiency  of  the  Works  has  also  been  improved  in  vari- 
ous particulars,  especially  that  of  equalizing  the  head  of  water 
throughout  the  city  to  such  an  extent  as  to  cause  complaints  of 
a  short  or  insufficient  supply  to  almost  entirely  cease. 
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We  are  also  gratified  to  state  that  under  arrangements 
mtered  into  with  the  Board  of  Public  Works  at  the  beginning 
)f  the  year,  harmony  has  prevailed  in  our  relationship  with  that 
Board,  and  we  desire  to  add  further  that,  with  all  the  other 
departments  of  our  municipal  government,  the  conduct  of 
mutual  affairs  has  been  most  pleasant  and  influenced  simply  to 
the  accomplishment  of  the  public  good. 

All  of  which  is  respectfully  submitted. 

SAMUEL  G.  CASKEY, 
AUGUST  GOEBEL, 
HENRY  M.  DUFFIELD, 
J.  L.  HUDSON. 
FRANK  E.  KIRBY, 

Commissioners, 


REPORT  OF  THE  SECRETARY. 


Detroit,  January  2d,  1893. 
To  the  Board  of  Water  Commissioners : 

Gentlemen, — I  have  the  honor  to  present  herewith  my 
report  of  the  general  transactions  and  operations  of  the  Works 
for  the  past  year,  together  witli  a  detailed  statement  of  the 
financial  affairs  of  the  Board. 

Probably  the  most  important  operation  of  tlie  Board  has  been, 
for  the  last  four  years,  and  is  to-day,  its  determined  efforts  to 

REDUCE  THE  WASTE  OF  WATER. 

It  is  an  established  fact  the  world  over,  that  the  consumption 
of  water  increases  much  more  rapidly  than  the  population,, 
where  no  means  are  in  use  to  keep  a  record  individually  of  such 
consumption. 

Various  reasons,  other  than  the  true  one,  are  often  given  for 
this  increased  consumption.  A  certain  jjortion  of  this  increase 
is  often  ascribed  to  the  growth  of  the  manufacturing  and  busi- 
ness interests  of  a  community;  but  when  it  is  considered  that  if 
a  certain  business  interest  will  provide  su])port  for  ten  families 
and  that  the  establishment  of  a  similar  interest  will  provide 
for  ten  additional  families,  it  seems  to  be  a  fact  tliat  the  pro 
rata  of  families  in  their  relationship  to  business  must  necessarily 
remain  the  same,  and  that  some  other  cause  must  he  sought  for. 

In  establishing  and  illustrating  certain  facts,  I  am  obliged  to 
have  recourse  to  tabular  statements,  and  althoui^h  li^ures  must 
necessarily  be  dry  and  uninterestinu^,  yet  I  earnestly  invite 
careful  attention  to  the  tables  herewith  introduced. 

To  illustrate  the  rapid  growth  in  the  (jonsuiiiption  of  water 
from  year  to  year,  I  have  prepared  the  following  table,  showing 
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le  number  of  families  supplied,  the  total  quantity  of  water 
jumped,  and  the  pro  rata  quantity  for  each  family  in  each  year 
luring  the  entire  time  that  the  Works  have  been  under  a  Com- 
mission and  a  record  kept : 


Years. 

Families 
Supplied. 

Water  Pumped. 

• 

Remarks. 

PER 

TOTAL  QUANTITY. 

FAMILY. 

\ 

1852.. 

1 

236,840,275 

1853.. 

4,283 

303.531.743 

70,868 

1854. . 

4,619 

376,265,126 

81,460 

1865.. 

5,282 

542.807,364 

102,765 

1856.. 

5,706 

692.124,305 

121.297 

1857.. 

6.189 

697,190,523 

112,650 

1858.. 

6,474 

718,091,207 

110,919 

1869. . 

6.794 

782.112.587 

115.118 

I860.. 

6,750 

870,036.451 

125,185 

1861.. 

7,128 

895.129,423 

125.579 

1862.. 

7,275 

994.945.329 

136,762 

1863.. 

7,699 

1.035,798.043 

134,534 

1864.. 

7.993 

1,019.390,256 

127,410 

1865.. 

8,351 

1,040,614,887 

125.675 

1866.. 

9,089 

1,196.317,922 

131,622 

1867.. 

10,242 

1,425,535,230 

139.186 

Average  per  cent. 

1868 

11,544 

1,666,545,125 

144,364 

of  increase  from 

1869. . 

12,774 

'   1,946,810.325 

152,400 

1852    to    1888 

1870. . 

13,722 

1,866,060.068 

136,000 

12.86. 

1871.. 

14,896 

2,300,150.605 

154.414 

1872.. 

16.035 

2,782.292.578 

173,513 

1873.. 

17,019 

3,198.393,948 

187,930 

1874. . 

18,853 

3,289,872,635 

174.511 

1876.. 

19,606 

4,207,454,260 

214.600 

1876. . 

20,102 

4.065.134.470 

202,225 

1877.. 

20,345 

4,213,239.790 

207.090 

1878. . 

20.603 

4,345,743,330 

210,927 

1879. . 

21,341 

5.129.599,110 

240.348 

1880.. 

22,465 

5,552,965.310 

247,183 

Average  per  cent 

1881.. 

23,749 

6.543.127,968 

279,722 

of  increase  from 

1882.. 

25,442 

6,284,000,742 

243.062 

1879  to  1888,  in- 

1883.. 

27,415 

7,379,327,788 

269.170 

clusive,  8.5. 

1884.. 

29,424 

8,510.614,140 

289,260 

1885.. 

30,533 

9,970.829,580 

326,886 

1886.. 

31.946 

10,576,571.254 

331.070 

1887.. 

34.486 

13,168.859,808 

381,860 

1888. . 

36,863 

14,880,166,670 

390,098 

1889. . 

39,158 

12.875,334.453 

328.880 

Commenced  Metering. 

1890. . 

41.467 

12,120,944.532 

292.300 

Average  per  cent. 

1891 . . 

43.933 

12,057,261,236 

274,470 

of  decrease  since 

1892.. 

46,400 

12,276.612,482 

264.582 

1888,  111. 

10 
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A  glance  at  the  right  hand  column  will  give  the  fact  that  the 

jpTO  rata  quantity  for  each  family  supplied,  increased   from 

70,000  gallons  in  1853  to  390,000  in  1888,  an  average  annual 

increase  of  12.86  per  cent.,  and  an  average  increase  during  the 

ten  years  previous  to  1888  of  8.5  per  cent. 

In  consideration  of  the  fact  that  in  London,  Eng.,  where 
waste  is  reduced  to  a  minimum  but  about  55,000  gallons  is  the 
pro  rata  per  family  per  annum,  and  in  Providence,  where  meters 
are  almost  in  general  use,  the  2>ro  rata  is  less  than  75,000,  I 
cannot  but  believe  that  this  column  of  figures,  with  its  broad 
base  of  390,000  gallons  in  1888,  is  but  a  monument  to  the  ever- 
growing habit  of  wastefulness  in  man,  and  that  'the  figures 
thereafter,  with  those  of  1888  as  a  base,  form  another  column 
which  is  fast  becoming  a  monument  to  the  efiiciency  of  the 
meter  system. 

(^OST  OF  PUMPING  WATER. 

For  the  purpose  of  proving  that  the  average  cost  of  pumping 
one  million  gallons  of  water  has  been,  with  the  use  of  coal, 
$4.45,  I  have  prepared  a  table  giving  the  exact  expenses  each 
year  for  the  past  ten  years  : 


Years. 

No.  OP  Gallons 
Pumped. 

Total 

Annual 

Expense. 

1 
Cost  pek 
Million. 

....... 

$4  15 

JIemarks. 

1883. . 

7,379,327,188 

$30,678  72 

1884.. 

8,510,614,140 

32.172  81 

3  78 

1885.. 

9,970,829.580 

35,531  53 

3  50 

1886.. 

10,576,571,254 

36,628  19 

3  46 

1887.. 

13,168,859.808 

57,352  94 

4  35 

Pressure  increased. 

1888.. 

14,380,106,670 

60,284  11 

4  19 

1889 . . 

12,875,334,453 

61,560  48 

4  82 

1890.. 

12,120.944,532 

54.443  49 

4  49 

1891 . . 

12,057,261,236 

53.012  77 

4  39 

Kate  reduced  by  use 

1892.. 

12,276,612,482 

53.287  39 

4  27 

of  oil  Nov.aud  Dec. 

Previous  to  1887  the  average  cost  was  less,  but  that  year  and 
since,  with  certain  variations  due  almost  entirely  to  the  charac- 
ter of  the  coal  purchased,  the  average  cost  previous  to  1 892  has 
been  $4.45.     This  increase  is  due  to  the  fact  that  in  1887  the 
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leservoir  was  abandoned  and  the  pressure  materially  increased 
broughout  the  city. 

INTRODUCTION  OF  METERS. 

In  the  spring  of  1889,  the  placing  of  meters  was  commenced 
.nd  has  been  steadily  and  systematically  continued  until,  at 
he  close  of  the  year,  all,  practically,  of  the  manufacturing  and 
)usiness  interests  of  the  city  are  so  supplied.  The  causes  that 
ed  to  this  step  and  some  of  the  results  therefrom  have  been 
'ully  discussed  in  my  previous  reports. 

I  desire,  however,  to  reprint  a  table  that  appears  in  my  re- 
port of  1890.  To  me  it  is  a  convincing  argument  of  itself, 
for  the  use  of  meters,  and  fully  illustrates  the  injustice  of  sell- 
ing water  to  consumers  under  the  system  of  assessments  made 
by  estimating,  or  rather  guessing  what  the  quantity  is  that  is 
being  consumed. 

A,  B,  C,  etc.,  represents  certain  consumers  in  the  city. 

The  second  column  shows  the  quantity  of  water  that  each 
one  was  found  to  be  consuming  by  attaching  meters  to  their 
service  pipes. 

The  third  column  shows  the  amount  each  paid  monthly  pre- 
vious to  being  metered. 

The  fourth  column  shows  the  rate  per  1000  gallons  that 
each  one  paid  under  the  assessment  plan. 


Consumers. 


A 

B 

C 

D 

E 

F. 

G, 

H 

I. 

E 

L 

M 

N 

O 


Monthly  Consumption 
AS  PER  Meter. 


I 
Monthly 

Assessment. 


583,500 
132,000 

3,429,803 
531,375 
185,250 

2,697,831 
472,201 
259,312 
138,850 
727,125 

2,127,050 
270,750 

1,352,850 
462.818 


gals. 
(< 

( < 

(« 

(( 

II 

If 

it 

<( 


(( 


(( 


$7  50 
2  00 

36  66 
33  33 
13  67 

119  16 
39  66 
17  50 
28  33 
50  00 
53  33 

37  66 
142  00 

43  00 


Paid  for  1,000 
Gallons. 


li  cents. 

1 

7! 
4| 
8J 
6t 
20 

ej 

14 
lOi 


n 


<  t 


( « 


it 


€  < 


(( 


(< 


(( 


(  ( 


H 
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It  will  be  seen  by  the  above  statement  that  but  one  of  these 
consumers  paid  20  cents  per  1,000  gallons,  which  is  the  rate 
charged  when  the  quantity  is  estimated,  while  one  paid  only 
one  cent  per  1,000  gallons,  or  one-twentieth  of  the  amoant 
charged  the  former. 

It  is  a  well  known  principle  of  good  government  that  the 
most  careful  espionage  should  be  maintained  upon  the  weights 
and  measures  that  are  in  use  for  the  purpose  of  measuring  the 
quantities  of  articles  that  are  for  sale;  and  yet,  in  every  com- 
munity where  the  assessment  plan  is  in  operation,  the  people 
collectively  are  selling  water  to  themselves  individually  by 
means  of  a  measure  that  is  more  like  an  elastic  bag  than  any- 
thing else,  that  expands  for  some  and  shrinks  for  others. 

FIXANCIAL  SAVING  EFFECTED. 

To  properly  estimate  the  financial  saving  ejffected  by  the 
restrictive  measures  adopted  by  the  J^oard,  it  will  be  necessary 
to  make  an  estimate  of  the  quantity  of  water  that  would  have 
been  pumped  each  year  had  the  circumstances  remained  the 
same.  J3y  an  examination  of  the  first  table  it  will  be  seen 
that  the  average  increase  in  the  pro  rata  for  each  family  dur- 
ing forty  years  has  been  \^xi^  per  cent,  and  that  this  per  cent, 
for  the  past  ten  years  has  been  8:^^^. 

Using  this  latter  per  cent,  of  increase  we  have  the  following 
table. 


Families 
Supplied. 

WATER  PUMPKJ)- 

-ESTIMATED. 

\  EARS. 

TOTAL  Ql'ANTITY. 

1(),573,858,448 

j       Per  Family. 

i 

1889 

39,158 

1 

1         423.256 

1890 

41,467 

19.042,973,344 

:         459,232 

1891 

43,933 

21,890,320,178 

498,266 

1892 

40.400 

25,084.075,200 

540,618 

The  total  quantity  of  water,  a(;cordin«i:  to  this  estimate,  that 
would  have  been  pumped  durinij^  the  four  years,  is  82,501,827,- 
170,  and  the  quantity  that  was  actually  ])umpcd  was  40,330,152,- 
703,  showing  a  savincj  of  33,201,074,407.     By  reference  to  the 
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)Cond  table  it  will  be  seen  that  the  cost  of  pumping  one  mil- 
Dn  gallons  of  water,  for  five  years  previous  to  1892  has  been 
;  the  rate  of  $4.45  per  million.  Multiplying  the  number  of 
^llons  of  water  saved  by  the  cost  of  pumping,  shows  a  saving 
•'  $148,014.45  in  the  expense  of  pumping  water  alone. 
The  extension  of  the  Works  which  seemed  imperative  upon 
le  Board  in  the  spring  of  1889,  and  which  your  honorable 
ody  estimated  would  cost  at  least  $600,000,  has  been  saved 
Iso,  at  least  up  to  the  present  time.  The  interest  upon  this 
mount  would  have  been  $24,000  per  annum,  and  for  four 
ears  $96,000. 

The  meters  including  superintendency  and  every  other  ex- 
ense  incident  to  their  introduction  have  cost  the  Board  dur- 
Qg  the  four  years  $80,224.47. 

The  Superintendent  of  the  meter  department  reports  that  the 
present  valuation  of  these  meters  in  service  and  in  stock,  in- 
5luding  tools,  etc.,  is  $71,618.37. 
In  conclusion  then  we  have  the  following: 

Meters.  Dr.  Cr. 

To  Expense $80,224.47 

By  present  values $  71,618.37 

By  pumping  expenses  saved 148,014.45 

By  interest  saved. 96,000.00 

$80,224.47  $815,632.82 

Balance  in  favor  of  the  meters $335,408.35 

REDUCTION  IN  WATER  RATES. 

One  year  ago,  in  your  report  to  the  Common  Council,  these 
words  were  used,  "I%e  cost  of  running  the  water  department 
of  any  city^  depends  largely  upon  the  quantity  of  water  which 
the  Works  are  called  upon  to  supply.  If  the  supply  can  he  re- 
duced so  can  the  cost.  If  the  cost  can  he  reduced  so  can  the 
rates  for  water;  and  that  precisely  is  what  your  Commissioners 
are  doing  to-day P 

I  think  I  have  already  proved  conclusively  all  except  the 
last  proposition,  and  now  let  us  see  about  that 
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I  am  again  obliged  to  have  recourse  to  a  tabular  statement 
which  shows  first  the  years,  second  the  total  number  of  fami- 
lies supplied,  third  the  total  rates  received,  and  fourth  th& 
pro  rata  amount  for  each  family. 


YEARS. 

Families. 
20.102 

Water  Rates. 

Per  Family. 

— 

$10  22 

1876 

$205,624  74 

1877 

20,345 

210,288  12 

10  33 

1878 

20,603 

208,193  95 

10  10 

1879 

21.341 

218,110  13 

10  22 

1880 

22,465 

227,452  73 

10  12 

1881 

23,749 

241,884  32 

10  18 

1883 

25.442 

261,725  79 

10  28 

1883 

27.416 

280,049  06 

10  21 

Would  Have  Re- 

1884 

29,422 

300,467  24 

10  21 

ceived  AT  Av- 
erage $10.21. 

1885 

30,533 
31.946 

313,205  10 
314,952  31 

10  25 

1886 

9  85 

$326,168  66 

1887 

34,486 

322,834  59 

9  36 

352,102  06 

1888 

36,863 

344.315  26 

9  34 

376,371  23 

1889 

39.158 

367,925  27 

9  39 

399,803  18 

1890 

41.467 

387.877  73 

9  35 

423,378  07 

1891 

43,933 

389,079  97 

8  85 

448.555  98 

1892 

46,400 

402,534  98 

8  67 

473,744  00 

There  was  a  reduction  in  the  rates  in  1886.  I  have  taken  ten 
years  previous  to  that,  simply  to  establish  this  fact,  that  when 
the  schedule  of  rates  is  unchanged,  notwithstanding  the  fact 
that  the  rates  received  are  from  all  purposes,  business  as  well 
as  families,  the  pro  rata  per  family  remains  pi*actically  the  same. 

In  1876  the  pro  rata  was  $10.22,  and  in  1885,  ten  years  after^ 
the  pro  rata  was  $10.25.  The  average  pro  rata  for  these  ten 
years  was  $10.21,  by  which  I  can  multiply  the  number  of  fam- 
ilies supplied  each  year  and  ascertain  almost  the  exact  amount 
that  would  have  been  received,  had  the  same  rates  been  in  force. 

In  the  year  1886  the  Board  reduced  the  rate  for  household 
purposes  for  a  family  to  $5.00  per  annum.  This  went  into 
effect  July  1,  and  affected  the  receipts  of  that  year  for  six 
months  only.     In  1887,  1888,  1889  and  1890  the  average  pro 
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ata  was  reduced  to  $9.36,  which  caused  a  reduction  in  our 
*eceipts  of  over  $30,000  per  annum. 

In  1891  the  hose  tax  was  abated,  the  reduction  being  about 
>20,000  per  annum,  affecting  the  receipts  of  one-half  of  1891, 
)ut  all  of  1892.  At  this  time  the  meter  rates  were  also  reduced 
from  ten  cents  per  1,000  gallons,  first  to  six  and  two-third  cents, 
then  to  five  cents,  and  finally  to  three  and  one-third  cents 
vfhere  it  now  stands. 

The /wo  rata  of  1891  was  reduced  to  18.85  and  that  of  1892 
to  $8.67,  making  the  receipts  of  the  latter  year,  affected  by  all 
these  reductions,  $71,209.02  less  than  they  would  have  been 
under  the  schedule  of  six  years  ago,  and  this  reduction  is  due 
as  follows: 

To  reduction  in  rates  for  family  use $30,000  00 

"         *'         *'    hose  tax 20,000  00 

•'    meter  rates 21,209  02 

This  amount,  $71,209.02,  the  Board  are  saving  each  year 
directly  to  the  water  rate  payers,  and  are  still  enabled  to  meet 
all  outstanding  obligations,  the  expense  of  operating  the  Works 
and  also  of  all  construction  and  extension,  which,  on  account 
of  the  rapid  growth  of  our  city  and  increased  limits,  has  neces- 
sarily  been  very  large. 

METER  RA.TES. 

As  shown  by  last  year's  report,  there  is  no  city  in  the  world 
that  supplies  water  as  cheaply  to  the  ordinary  consumer  as 
Detroit,  300  gallons  of  water  for  one  cent/  Considerable  has 
been  said  at  various  times  as  to  whether  the  placing  of  meters 
did  not  discriminate  against  those  who  were  thus  supplied. 
Let  us  see.  Last  year  we  supplied  to  the  entire  consumption 
that  was  metered  1,589,885,260  gallons,  for  which  we  received 
$61,686.62,  or  .038  cents  for  each  1,000  gallons. 

During  the  same  time  we  supplied  all  the  consumption  that 
was  not  metered  10,686,727,232  gallons,  for  which  we  received 
$340,949.36,  or  for  each  1,000  gallons,  .034  cents. 

It  must  be  remembered,  however,  that  the  nnmetered  con- 
sumption includes  all  water  for  the  Fire  Department,  and  all 
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water  for  parks,  fountains,  etc.  Could  this  amount  be  elimi- 
nated from  the  gross  amount,  I  have  no  doubt  but  that  the 
rate  for  1,000  gallons  under  either  manner  of  distribution  would 
be  the  same,  or  nearly  so. 

OIL  PLANT. 

During  the  year  1891  the  attention  of  the  Board  was 
attracted  to  the  use  of  crude  oil  as  a  fuel,  and*  information 
and  results  of  experiences  wore  sought  for  far  and  wide.  The 
Board  finally  became  perfectly  satisfied  that  with  proper  coni- 
bustion,  168  gallons  of  oil  equaled  in  duty  one  ton  of  coal,  and 
as  oil  could  probably  be  contracted  for  at  about  one  and  one- 
half  cents  per  gallon,  and  as  coal  had  cost  the  Board  in  the 
coal  houses  on  an  average  of  $4.25  per  ton,  it  was  safely  esti- 
mated that  there  would  be,  under  proper  conditions,  a  saving 
of  $1.73  per  ton  of  coal,  or  upon  the  basis  of  the  consumption 
of  1890  (7616.50  tons),  a  saving  annually  of  $1.3,176.54. 

On  the  20th  day  of  April,  1892,  a  contract  was  entered  into 
with  the  National  Supply  Co.,  of  Chicago,  for  an  Oil  Plant 
complete,  including  a  pipe  line  of  10,000  feet  to  li.  R.  track  in 
the  sum  of  $12,500. 

The  Plant  consists  of  two  tanks,  each  with  a  capacity  of 
1,873  barrels,  inclosed  in  a  brick  house  neat  and  tastefully  con- 
structed with  corrugated  iron  roof,  a  suction  pipe  to  boilers 
with  two  Snow  Duplex  Pumps  in  boiler  house  connected  in 
batteries  to  be  used  alternately,  and  two  oil  burners  under  each 
of  four  boilers  with  the  necessary  steam  and  oil  connections 
thereto. 

The  Pipe  Line  is  of  3-inch  wrought  iron  pipe  and  runs 
from  Tank  House  through  grounds  to  Jefferson  avenue,  west 
on  Jefferson  to  Baldwin,  north  on  Baldwin  to  Chaniplain,  west 
on  Champlain  to  Bellevue,  thence  north  to  Kercheval,  and  west 
again  to  Belt  Line  R.  R.  track.  The  lino  pump  station  house 
is  built  on  the  west  side  of  this  track  and  on  a  line  with  Ker- 
cheval street,'  is  of  brick  and  contains  two  Duplex  Snow 
Pumps  with  8-inch  steam  cylinder,  4-inch  oil  cylinder  and  10- 
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h  Stroke,  and  a  20- horse  vertical  boiler  trimmed.  The  entire 
gth  of  the  pipe  line  is  12,412  feet. 

The  pumping  station  is  29  feet  above  the  tank  house  and  the 
lumber  of  gallons  that  can  be  discharged  through  the  pipe  by 
gravity  alone  is  33  J  gallons  per  minute. 

The  pipe  line  will  hold  113  barrels  of  oiL  but  which  can  be 
pumped  out  by  means  of  an  extra  suction  pipe  connected  with 
the  pumps  in  the  boiler  house. 

The  boilers  at  the  Works  are  Marine  boilers  and  the  same 
that  were  placed  there  about  16  years  ago,  and  though  by  no 
means  the  best  adapted  for  the  burning  of  oil,  or  coal  for  that 
matter,  yet  the  results  so  far  have  been  fully  up  to  the  expec- 
tation of  the  Board. 

During  the  months  of  August,  September  and  October,  a 
portion,  about  two-fifths,  of  the  fuel  consumed  was  of  coal,  as 
the  Board  desired  to  relieve  the  pressure  against  the  walls  in 
the  coal  house,  which  gave  evidence  of  giving  way,  and  which 
it  became  necessary  to  repair  immediately. 

In  November,  oil  was  used  exclusively  and  showed  a  saving 
of  over  $1,000  as  compared  with  the  coal  then  in  use. 

In  December  the  saving  effected  amounted  to  $1,112.  This 
saving  is  estimated  on  the  old  price  of  coal,  $4.25  in  the  coal 
house.  If  the  present  price  of  coal  betaken  into  consideration, 
and  I  think  it  should  as  the  price  of  oil  undoubtedly  is  affected 
thereby,  this  saving  is  practically  over  $600  more  a  month. 
The  average  monthly  consumption  of  coal  in  1890  was  634  tons, 
which  at  the  present  markot  price  would  have  cost  the  Board 
at  least  $5.25  per  ton.  Another  saving  by  the  use  of  oil  is  that 
of  labor,  which  I  have  not  spoken  of  before.  Our  force  at  the 
pumping  works  is  reduced  as  follows: 

One  fireman,  salary  per  month $55  00 

Three  coal  passers,  each  $45  00 135  00 

Total  saving  each  month $190  0(» 

or  $2,280  each  year. 
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THE  NEW  ENGINE. 

During  the  months  of  July  and  August  there  was  such  a 
prolonged  season  of  heat  and  drought  as  to  be  almost,  if  not 
quite,  an  epidemic. 

At  certain  times  during  the  day,  so  great  was  the  consump- 
tion of  water  at  this  time  that  all  three  of  the  engines  were 
required  to  satisfy  the  demand,  pumping  some  hours  at  the  rate 
of  three  million  gallons  per  hour.  This  was  the  first  time  in 
the  history  of  the  Works  that  it  became  necessary  to  run  the 
three  engines  at  the  same  time,  which  was  not  due  in  the  least 
to  the  increased  uses  or  increased  consumption  owing  to  the 
growth  of  the  city,  inasmuch  as  the  total  amount  pumped  dur- 
ing the  year  was  much  less  than  in  1887. 

It  was  nothing  more  nor  less  than  an  epidemic,  and  an  epi- 
demic that  was  possible  to  occur  again,  and  for  that  reason  the 
Board  of  Water  Commissioners  deemed  it  its  imperative  duty 
to  prepare  for  its  recurrence. 

It  is  an  absolute  necessity  that  there  should  be  at  all  times 
one  engine  in  reserve,  as  accidents  and  breakages  are  liable  to 
occur,  in  fact  are  sure  to  occur,  as  our  experience  teaches  us. 
Had  the  slightest  occurred  at  the  time  above  referred  to,  a 
great  many  consumers  would  have  been  deprived  of  water, 
especially  in  the  northerly  portions  of  the  city. 

For  these  reasons  it  was  determined  by  the  Board  to  pur- 
chase another  engine,  notwithstanding  the  fact  that  the  annual 
consumption  is  steadily  but  surely  decri.ising.  Tl  was  the 
strongly  expressed  wish  of  the  Board,  in  referrinir  this  matter 
to  Commissioner  Kirby  for  investigation,  to  procure  an  engine 
of  the  very  latest  improved  pattern,  and  one  that  would  per- 
form the  work  recjuired  at  the  very  least  expense. 

Commissioner  Kirbv  visited  various  cities  and  examined  their, 
pumj)ing  engines,  and  Chief  Engineer  Kdwards  and  First 
Assistant  Engineer  Gould  also  visited  Chicago  and  examined 
engines  in  oj)erati()n  there,  and  all  were  ini|»nsv(<]  with  a  pref- 
erence for  the  Vertical  Trij)le  Exj)ansion  KuLiiiie  nianufaetured 
by  the  Kdwani   P.  AUis  Company.     INoposals  were  solicited 
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from  that  company  and  also  from  Henry  Worthington  to  fur- 
nish a  Triple  Expansion  Engine,  with  foundation  and  boilers 
complete  for  operation.  The  Edward  P.  Allis  Company's  pro- 
posal was  for  a  vertical  engine  for  $90,000,  and  that  of  Henry 
Worthington  for  a  horizontal  engine  for  $87,000.  The  pro- 
posal of  the  former  was  considered  the  smallest  of  the  two  and 
was  accepted  by  the  Board. 

The  description  of  this  engine  is  as  follows: 

It  is  guaranteed  to  deliver  24,000,000  gallons  in  24  hours 
against  a  head  of  from  116  feet  to  135  feet,  and  to  develoj)  a 
duty  of  130,000,000  foot  pounds  for  each  100  pounds  of  coal 
(best  anthracite),  in  a  24-hours'  test,  and  to  doveloj)  a  duty  of 
120,000,000  foot  pounds  for  each  100  pounds  of  coal  in  a  con- 
tinuous test  of  30  days,  and  to  be  supplied  with  steam  at  a 
pressure  of  125  pounds  per  square  inch.  The  steam  cylinders 
will  be  3  in  number,  orie  high  pressure  cylinder  28  inches  in 
diameter,  one  intermediate  cylinder  48  inches  in  diameter,  and 
one  low  pressure  cylinder  74  inches  in  diameter,  all  having  :i 
stroke  of  60  inches. 

There  is  to  be  4  horizontal  tubular  boilers  62  inches  in  diam- 
eter by  20  feet  long,  each  boiler  to  contain  49  4-inch  tubes. 

Contracts  were  also  entered  into  for  the  extension  of  the 
engine  house  on  the  west  end  to  correspond  with  the  previous 
extension  on  the  east  end  in  the  sum  of  $22,000,  which  also 
includes  the  extension  of  the  boiler  house.  This,  work  has 
already  commenced  and  is  well  under  way.  The  entire  cost  of 
all  construction,  necessary  to  the  operation  of  the  engine,  will 
be  $140,000. 

DOCK. 

It  became  a  matter  of  necessity  to  do  something  in  the  way 
of  repairing  or  rebuilding  the  dock,  as  it  had  reached  such  a 
dilapidated  condition  m  to  be  not  only  an  unsightly  object  but 
dangerous  even  to  walk  over.  This  dock  forms  the  dividing 
wall  between  the  canal  and  the  settling  basin  and  extends  into 
the  river  about  800  feet  beyond  the  south  line  of  the  basin, 
being  in  all  1,J)00  feet  long. 
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It  was  determined  by  the  Board  to  simply  rebuild  that  por- 
tion extending  out  beyond  the  basin,  and  to  leave  the  bal- 
ance untouched  until  next  season,  when,  unless  some  good 
reason  should  arise  opposed  to  such  action,  to  remove  entirelj' 
that  portion  between  the  basin  and  canal,  thus  making  the  for- 
mer larger  to  that  extent. 

Since  the  Board  discontinued  the  purchase  of  coal  as  a  fuel 
the  canal  and  dock  have  ceased  to  be  useful,  and  are  certainly 
far  from  being  ornamental,  and  it  is  the  present  opinion  of  the 
Board  to  do  away  with  what  will  continue^  to  bo,  as  long  as  it 
exists,  a  source  of  endless  expense. 

INLET  PIPES 

The  contract  with  Capt.  Thos.  Davis,  of  the  season  of  189 1, 
to  take  up  and  relay  what  is  known  as  inlet  pipe  No.  1,  and  to 
extend  the  same  into  the  river  500  feet  fartluM*,  was  not  com- 
pleted until  about  August  1st,  1802. 

The  diver  employed  to  inspect  the  condition  of  this  pipe,  as 
well  as  that  of  the  other  two  inlet  pipes,  reported  that  in  one 
instance  he  found  an  opening  between  the  ends  of  the  pipes 
large  enough  to  admit  the  insertion  of  a  hand,  and  that  in  a 
great  many  other  instances  the  joints  were  by  no  means  water 
tight,  in  fact  that  such  a  condition  Avas  almost  an  impossibility 
with  the  most  careful  attention  unless  packing  was  used.  The 
Committee  on  Pumping  Works  were  instructed  l)y  the  Board 
to  put  these  pipes  in  perfect  condition,  and  the  result  was  that 
under  instructions  from  the  committee,  a  contract  was  entered 
into  in  the  sum  of  J^900  with  II.  F.  Dwyer  to  caulk  every  joint 
thoroughly  with  packing  in  all  the  three  inlet  pipes. 

This  was  accomplished  thoroughly  and  to  the  satisfaction  of 
the  committee. 

Inlet  pipe  No.  "2,  running  alongside  the  dock  and  which  is 
500  feet  shorter  than  the  other  two,  was  found  in  a  bad  eondi- 
tion.  From  near  the  shore  to  within  about  loo  feet  from  the 
end  of  the  dock,  the  l>ipe  has  gradually  worked  upwards  until 
about   200  feet  of   it  is  not   more  than    two  f«-ei    heneath   the 
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water.  This  portion  of  the  line,  it  was  discovered,  had  been 
packed  at  the  joints  with  cement,  sewed  up  in  bags,  and  which 
were  placed  in  the  bell  end  and  hardened  there.  This  cement 
had  in  the  hardening  process  somewhat  contracted,  and  at  a 
number  of  places  had  broken  and  crumbled  away.  This  inlet 
pipe  from  the  strainer  to  about  100  feet  north  of  outer  end  of 
dock  was  found  in  a  good  condition  and  was  carefully  packed 
by  Mr.  Dwyer. 

It  was,  however,  determined  by  the  committee  to  do  nothing 
further  with  this  pipe,  and  to  abandon  the  use  thereof  until 
some  time  in  the  future,  when,  if  it  was  thought  best,  that  por- 
tion nearest  the  shore  could  be  taken  up  and  relaid,  and  the 
whole  be  extended  500  feet  farther  into  the  river  to  correspond 
with  the  other  two  pipes. 

FIRST  pi:mping  power. 

Through  the  courtesy  of  Henry  PI  ass  and  his  sister,  Mrs*. 
Wm.  H.  Hopson,  the  Board  are  now  in  possession  of  the  first 
pumping  power  used  in  the  city  of  Detroit  to  supply  its  citi- 
zens with  \vater. 

In  the  year  1825  Bethuel  Farrand,  father  of  Jacob  S.  Far- 
rand,  and  Ruf  us  Wells,  commenced  the  construction  of  Water 
Works  under  an  act  of  the  Common  Council  entitled  "An  act 
granting  to  Bethuel  Farrand  and  his  legal  representatives  the 
sole  and  exclusive  right  of  w^atering  the  City  of  Detroit,  and 
for  other  purposes." 

Soon  after  Mr.  Farrand  transferred  his  interests  to  Mr.  Wollt?, 
and  in  1827  the  Works  were  pronounced  complete  and  the 
water  introduced. 

Tlie  pump  house  was  erected  at  the  foot  of  Randolph  street. 
It  was  a  frame  building  20  feet  square  and  had  a  cupola  40  feet 
high.  The  water  was  raised  by  two  pumps  of  5  inches  bore, 
driven  by  horse  potrer  into  a  40-gallon  cask  at  the  top  of  the 
cupola.  From  thence  the  water  was  led  through  tamarac  logs 
of  4^  inches  interior  diameter  to  the  reservoir  w^hich  was  situ- 
ated where  the  Water  OflSce  now  is. 

The  reservoir  was  16  feet  square  and  0  feet  deep,  and  was 
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constructed  of  two-incli  wliite  oak  planks  caulked  witli  oakum 
and  placed  on  a  timber  frame  16  feet  hiorh  and  covered  with  a 
shingle  roof.  Water  was  distributed  from  this  reservoir 
through  a  line  of  logs  31  inches  bore. 

The  /iorsf'  pomr  referred  to  is  the  one  now  in  possession  of 
the  Board. 

Mr.  Henry  Plass  has  furnished  tlie  Board  with  its  history 
since  its  abandonment  by  the  city  in  the  year  1830.  It  was 
superseded  by  a  10-horse-power  engine  driving  a  rotary  pump 
and  forcing  the  water  through  a  3-inch  iron  pipe,  a  piece  of 
which  i)ipe  is  on  exhibition  at  the  Pumping  Works  today. 
The  horse  ])ower  was  sold  to  Mr.  Fairbanks  who  four  years 
after  sold  it  to  Gabriel  Chene  by  whom  it  was  used  in  grinding 
apples.  In  18oS  the  late  Henry  Plass  ])urchase(l  it  of  Mr. 
Chene  and  used  it  for  some  time  in  his  cider  mill  located  on  At- 
water  street.  In  ISGO  he  removed  it  to  his  farm  in  Grosse  Pointe. 
It  was  here  continued  in  its  old  service  of  grinding  apples 
until  1878  when,  in  the  words  of  Mr.  Plass,  "it  stopped  short 
never  to  go  again." 

This  horse  power  has  been  removed  to  the  Pumping  Works 
and  it  is  the  intention  of  the  Board  to  have  it  set  up  in  some 
(convenient  phuM*  and  preserved  as  an  object  of  interest  and 
curiositv. 

CHIEF   KXdlNEKK  .JOHN   E.  EDWAIHKS. 

In  the  year  1860,  thirty-two  years  ago,  John  E.  Kd wards 
was  appointed  Chief  Engineer  of  the  Works,  and  during  all 
the  intervening  years  has  been  a  valuable  and  faithful  official. 
The  three  large  engines  at  the  Pum])ing  Works,  which  have 
been  and  still  are  objects  of  wonder  an<l  admiration,  were  de- 
signed by  him,  and,  at  the  time  of  their  constru<?ti()n,  excelled 
in  economical  operation  anything  of  their  kind  in  the  country, 
and  even  to-day,  notwithstanding  the  progress  made  in  this 
branch  of  engineering,  are  surpassed  by  fi  \v. 

It  had  become  aj)parent  to  the  Boanl,  however,  during  the 
year  that  is  past,  that  ^Fr.  Edwards,  now  in  the  TJnd  year  of 
his  life,  should   bt»  relieved  from  tin*  at'tivc  (luti<'<  r)f  his  posi- 
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CD,  and  in  order  that  it  might  still  retain  the  benefit  of  his 
knowledge  and  experience,  appointed  him  Consulting  Chie/ 
Engineer.  A  memorial  prepared  under  the  instructions  of  the 
Board  and  signed  by  the  members  thereof,  was  presented  him 
which  fitly  expresses  the  prevailing  sentiments  of  his  employers, 
his  associates  and  those  who  are  acquainted  with  him. 

PURITY  OF  THE  WATER. 

From  time  to  time,  there  emanates  from  some  source  a 
doubt,  and  sometimes  a  direct  denial,  of  the  purity  of  the 
water  supplied  the  city.  We  did  not  escape  this  the  past 
year ;  in  fact  considerable  agitation  prevailed  in  the  public 
mind,  inasmuch  as  the  origin  of  the  assertion  of  its  impurity 
was  of  such  authority  as  to  almost  demand  credibility. 

It  happened  however  very  fortunately  for  the  Works  and  the 
people  that  at  this  time  Dr.  J.  E.  Clark,  a  recognized  author- 
ity in  chemical  analysis,  was  just  completing  a  paper  to  be  read 
before  the  Detroit  Chemical  Society,  in  which  the  purity  of 
Detroit  River  water  was  treated  exhaustively. 

He  closes  his  paper  with  these  words:  ^'The  result  of  my 
analysis  demonstrates  clearly  that  the  luater  supply  of  our  city 
is  unexcelled,  for  purity,  by  that  supplied  to  any  other  large 
city  in  the  UnionP 

His  paper  together  with  an  analysis  made  by  the  Health 
Officer,  Dr.  Samuel  P.  Duffield,  will  be  found  at  the  close  of 
this  volume. 

I  presume  now  that  we  can  rest  in  peace,  for  a  few  years  at 
least,  as  far  as  the  unquestionable  purity  of  the  water  is  con- 
cerned. 

COMPARATIVE  STATEMENT. 


The  following  table  showing  conditions  of  the  past  five 
years  is  very  interesting.  There  is  hardly  a  line  that  does  not 
speak  volumes  to  any  one  interested  in  the  growth  of  our  city 
and  an  economical  administration  of  its  affairs. 

The  most   important   fact   however,    as   far   as  the  Water 
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Works  and  its  management  is  concerned,  is  forcibly  illustrated 
in  the  two  lines  "Estimated  population  "  and  "  Operating" ex- 
penses." 

From  1888  to  1892  the  population  has  increased  46,000  with 
all  its  attendant  factories  and  business  interests  and  the  ex- 
pense for  operating  the  Works  instead  of  increasing  in  the 
same  proportion  has  actually  decreased  $2,251.00. 
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FINANCIAL   STATEMENT. 

The  following  is  a  complete  statement  of  the  financial  tran- 
sactions of  the  Board  for  the  past  j'ear. 

RECEIPTS. 

Watkr  Katks  A(?c'ount: 

Rales  paid $402,584  «8 

Percentage  Accoint: 

From  delinquents 6,316  50- 

Penalties  for  shutting  off 865  (M> 

CiTy  OF  Detroit  Account : 

Tax  levy 74,483  94 

Intkrest  Account: 

Deposits,  general  fund 4.146  42" 

Deposits,  sinking  fund 1.762  17 

Real  Estate  Account: 

Rents  for  office  building 1,000  00- 

Rent«  for  old  pumping  works 1,387  60* 

REPAiRiN(i  Leaks  Account: 

liiibor 176  62- 

Service  Cocks  Account: 

Stops,  drilling  and  fines 8,026  70* 

Iron  Pipe  Account: 

Bonus,  laying  extensions 3,825  88- 

Material  and  lalK)r 4,371  40 

Plumbers'  License  Account: 

Paid  for  licenses 580  00 

Pumping  Water  Account: 

Sale  of  old  material '. 30  00 

Sale  of  ashes 16  00 

Meter  Account: 

Sale  of  old  material 13  30 

Oil  Plant  Acco u n  i* : 

Sale  of  lumber 75  58 

PuMPiNf^  Works  Accouxt: 

Rent  of  canal 350  00 

Total  receipts !|;509,360  58 
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he  following  are  the  expenditures  of  the  Board  olasffified 
er  their  different  heads: 

CONSTRUCTION. 
I  Pipe  Account: 

Superintendent  and  clerks $5,980  10 

Labor 75,567  60 

Pipe 77,628  61 

Specials 5,543  66 

Hauling 1,596  14 

Lumber 843  36 

Coal 262  71 

Oil 31  12 

Packing 375  50 

Office  materials 41  68 

Tools  and  repairinu:  of 677  85 

Lead ! 13,162  96 

Plugs 192  39 

Repairs  and  materials  for 83  67 

Repaying 1 ,188  67 

Street  car  and  toll  tickets 58  15 

Livery 85  75 

Damages 60  63 

Wagon  and  harness  supplies 200  21 

Feed 402  99 

Farrier 135  75 

Lead  pipe,  solder,  nails,  etc 128  82 

Horses 405  00 

Repairing  culvert 15  95 

Phaeton 100  00 

Bonus  repaid 32  50 

$184,801  •Hrj: 

Jtop  Cock  Account: 

Labor $430  35 

Valves 6,110  37 

Boxes  and  covers 2,302  39 

Repairs  and  materials  for 56  07 

$s,89«  In 

Ibtrr  Account: 

Superintendent  and  labor $8,269  17 

Meters 12,371  82 

Freight  and  express 63  75 

Tools  and  repairing  of 158  13 

Lumber,  lead,  etc 884  31 

Cartage  and  street  car  tickets 180  33 

Specials  and  fittings 1,090  49 

Horse,  wagon,  feed.  (;tc 547  24 

$23,565  24 
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PrM^»iN(i  Works  Account: 

Architect :i;6To  00 

Helaying  inlet  pipe  contract 5,225  00 

Labor 541  28 

Tools  and  repairing  of 4  14 

Materials  for  repairs  251  85 

Rebuilding  dock 5,900  00 

Repairing  Ilydrants 1 2  00 

Diving 74  00 

Packing  inlet  i)ipes 1 ,056  50 

Boat m  00 

Removing  piles :J5()  47 

Damages 150  00 

Engineer's  oxp('ns(;s  to  Chicago 41  25 

Enlarging  engine  house  contract 2,000  00 

$U\M7  4» 

'Real  Estate  Account: 

Insurance Ji;2»8  09 

Change's  and  repairs  of  buildings 1.725  12 

Reservoir  fence,  materials  and  laboi* 845  01 

*2.3>K^  ^ 

Oil  Plant  Account: 

Original  contnu^t 5^12,500  OO 

Kxtra  from  contractor 1 ,278  (JO 

Lumber,  lend  pipe,  etc 710  59 

R(*paving 10  00 

Coal  shed 21  59 

'    Boiler  cover,  stop  and  express 42  S5 

Meter 45  18 

Extra  burners 40  47 

*14,64U  2d 

Total  construction  expenses $250,596  25 

OPKRATINO  EXI^ENSKS. 

Pf MPINO  \VaTKU  xVcCOLNT: 

P^ngineers  and  tirenien ig»ls.4()0  42 

Coal.... 25  (U 

Natural  gas 20,1)80  S(> 

Fuel  oil 7,800  75 

Polish 25  75 

Repairs  and  materials  lor 8,20'^  \)^ 

Lubri(*ators 27s  (»4 

Supplies  — rags,  waste,  etc 128  70 

Supplies  — tools,  etc II s  S4 

Express 25 

Car  tick-ts 5  OO 

Stntionerv  jnid  i>ostaffe •>  so 

*50.4«7  60 
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FAIBI24U  Leaks  Account: 

Labor $6,385  72 

Tools  and  repairing  of 186  32 

Car  tickets 190  00 

Wagon  and  harness  supplies  and  repairs 47  80 

Feed 148  12 

Leather  coats 18  00 

■  Farrier 53  50 

$6,979  46 

£liKPHONE: 

Rent $419  40 

SRf^BNTAGE  Account: 

Labor $1,725  00 

Feed 24  48 

$1,749  4f< 

SBVicE  CocK^?  Account: 

Clerk  and  labor $7,368  76 

Materials,  tools  and  repairs  of 144  82 

Valves,  branches  and  cocks 1,920  71 

Tapping  machine 1 ,350  00 

Hepairing  pavements 53  37 

Wagon  and  harness  supplies  and  repairs 268  40 

Horses 375  00 

Feed 104  30 

Tickets 10  00 

Farrier *    56  75 

$11,652  11 

>PFiCE  Account: 

Secretary,  assessors  and  clerks $19,325  00 

Printing  and  binding 1,331  28 

Advertisements  and  subscriptions 166  14 

Watchmen  and  janitor 1,071  00 

Supplies — soap,  matches,  etc; 223  89 

Suppliea— stationery 322  74 

Water  Works  association  dues 3  00 

Furniture,  fixtures  and  repairs  of 362  72 

Extra  services 602  45 

Fuel 474  93 

Light 241  05 

Postiige 51  00 

Attorney 600  00 

Expert  examiners 40  CO 

Germicide 33  00 

Sprinkling 85  32 

Ice 23  10 

Street  car  tickets 24  00 

Counterfeit  money 13  25 
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Lost  money |5  (X) 

Horseshoeing,  etc l($l  00 

Feed 52  79 

Carriage  liarness  and  repairs 178  31 

1 N  SPBCT I  ON  ACCO I  N  T : 

T^ibor $2,872  65 

Total  opcratinjL!:  expenses ^99,561  62 

IIURI.BUT   FIND. 

Superintendent  and  labor .s*2  S42  J^") 

Materials,  lumber,  vAv. 3G  8y 

Green  house  expenses U)0  72 

Tools  and  repairs (JO  00 

Hitching  posts. 18  00 

Seeds,  plants  and  i)ots 79  2(J 

Gravel olio  4?$ 

Sett<ies 192  00 

Sprinkling  cart 42  00 

Wagon  and  harness  repairs v^-)  00 

$4,081  14 

INTKIIEST    VCCOINT. 

Interest  on  bonds #76,905  00 

UKCAiMTl'LATlUN. 

■Construction ^^250,596  25 

Opemtion  expense 99,561  52 

Uuril)ut  fund 4,081  14 

Interest 76,143  91 

Airgreirate  expenditures  l\)r  1SI»2 j<481,143  91 


ACTIAL  COST  OF  oPKUATloN. 

To  obtain  this  there  shouli.l  l)e  (.kMiuoted  frtjiii  the  total  ex- 
pense for  mainton.ince  the  sum  <►!'  '<S,(»l^).70,  which  was 
received  from  plumbers  for, material  and  labor,  in  furnishing 
service  cocks,  valves,  sleeves,  etc.,  for  st.-rvice  connections,  the 
cost  of  which  is  charged  to  this  account.  Thi^  wnjjld  leave, 
as  the  actual  ci^st  nf  operation,  n'-M.-^-U.^^j. 
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STATEMENT. 

.  hand  January  1,  1893 $94,035  35 

B  for  the  year 609.360  58 

r-$603,895  93 

ed  in  1892 $431,143  91 

I  hand  Januarv  1.  1893 172.252  02 

$603,395  93 


Tonar(tble  Board  of  Water  Commissioners  of  the  City  of  Detroit  : 

TPLEMEN  : — Under  instructions  from  the  Committee  on 
and  Means,  we  have  carefully  examined  the  books  and 
jrs  of  the  Water  Wprks  from  January  Ist  to  December 
892,  and  find  them  correct. 

I  hand  in  office $4,106  63 

rcial  National  Bank,  i»-^neral  fund 119,249  24 

rc'ial  National  Bank,  sinkinir  fund ^ 48  896  15 

$172,252  02 

Respectfully  submitted, 

(SiiriH'd)  DANIEL  li.  PIERCE, 

JOHN  HOSMER. 
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ASSESSMENT    REPORT. 


The  following  table  is  a  statement  of  the  assessment  made  in 
May  and  June  and  going  into  eflPect  July  1,  1892.  The  whole 
number  of  families  in  the  citv  at  that  time  was  40,985. 

The  assessments  amount  to  $335,094,  and,  as  the  report 
shows  that  there  were  taken  from  the  assessment  rolls  for  the 
purpose  of  metering,  places  aggregating  on  former  rolls 
$12,304,  this  sum  should  be  added  to  the  "gain"  as  shown  in 
table,  $4,985,  to  show  the  real  gain,  which  is  $1 7,^349. 

There  have  been  taken  from  the  assessment  rolls  for  the 
purpose  of  metering  during  the  last  four  years,  places  whose 
aggregate  assessments  amounted  to  $02,240.  In  addition  to 
this  there  have  been  metered  all  places  of  business  and  factories 
that  have  been  established  in  the  meantime. 

The  aggregate  upon  the  assessment  rolls  of  '92-3  is  still  a 
little  over  $3,000  more  than  that  of  1888. 


BOilEO   oy    WATElt   COMHIBSIONKKii. 

WATER    RATES. 
r  FOB  THB  Ykaii  1892-1803. 
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The  amount  expended  for  the  new  Works  to  January  Ist, 
1893,  is  as  follows: 

ITEMS.  1    pJ|^^;;^orsL?.  ^^^-  TOTAL. 


Land I  $:3r),000  00       ^JiTi.OOO  00 

Force  Mains '  609.414  77       009,414  77 

Inlet  Pipes i  84.271  :U  '  ^O.Hor)  50  90,626  84 

Dock  liasin  and  Canal ;  129.409  12  5,900  00  135.b09  12 

Conduits  and  Conduit  Wells. . . .  73,710  52 73,710  52 

Ku^im-.   Boiler  and  Coal  Houses.  101,104  04  2,9(18  10  104,132  14 

ytand  Pii)e  and  Tower i  30,420  72       30.420  72 

Pump  Wells j  54.221  50       54  221  56 

Engines ;  205,012  24       205,642  24 

Boilers 44  24H  40       44,248  40 

Engineer's  House ■  7,77:>  14       7,773  14 

Sewer 3.000  25       3,666  25 

Grounds ;  50,551  18  4.0h1  u  54.632  82 

Inspection 2,977  H(\       2.977  86 

Miscellaneous 8,750  83  1  .U93  SI)  9,850  72 


Total 'j|;l.501.227  97  $J0,398  O;)    >5;1,581,626  60 


VALUATION  OF  THE  WOllKS. 

Tlie  following  is  an  inventory  of  the  properties  of  the  Board 
as  invoiced  by  the  several  heads  of  departments. 

UECAriTriiATTON. 

Office,  building  and  h>t $00,000  00 

Three  lots,  Orleans  street 4 1 ,250  00 

Reservoir  grounds  and  improvements  thereon.  47,200  00 

Oil  pumping  siation 14,049  29 

Grounds  at  new  pumping  works 250,(»()0  00 

Buildings,  docks,  basin  conduits,  etc 752,877  00 

Water-  pipe  laid  and  in  use 2,994,850  37 

Meters  placed  and  in  use ()S.73:>  99 

^4,229,561  25 

TOOLS  AND  MATERIAL  ON  UAND. 

In  office  building |;9.073  03 

In  repair  department 2,107  45 

In  meter  department 2.8S4  38 

At  reservoir  grounds,  horses,  trucks,  etc 4,423  97 

At  restirvoir  grounds,  pipes  specials,  etc 20,7.">5  54 

At  Inspector's  department 032  00 

At  new  pumping  works 23,222  74 

$09,099  71 

Aggregate *4  2'.)8,600  96 


BOARD   OF    WATP:R   COMMISSION KKS.  •    'M 

INVENTORY  OP  THE  WORKS. 

OFFICE. 

Office  building  and  lot $00,000  00 

Counter  in  office 1,041  00 

Furniture  in  Board  room  583  18 

Fourteen  office  tables 215  00 

Six  bookcases 660  00 

Three  wardrobes 335  00 

Six  desks 173  00 

Thirty-six  office  chairs 91  50 

Twelve  office  stools 45  00 

Eight  city  maps 20  00 

One  marble  office  clock 100  00 

Three  atlas  maps 50  00 

Partitions  in  office 800  00 

Railing  in  office 50  00 

Heating  apparatus 1 ,400  00 

Electric  light  fixtures 55  00 

Miscellaneous  properties 100  00 

Horse,  harness,  buggy  and  appurtenances 335  00 

Upstairs — 

On(i  cabinet  desk 30  00 

One  small  desk 1 0  00 

One  upright  desk  10  00 

Three  b(M)kcases 80  00 

One  table 10  00 

One  cabinet  drawing  table 50  00 

Two  drawing  tables 35  00 

Drawing  tools 70  00 

Maps  and  drawings 2,500  00 

(Chairs 10  00 

Safe  200  00 

One  clock 15  00 

$69,073  63 

rUMPINC*  WORKS. 

Three  lots  corner  At  water  and  Orleans  street $41,250  00 

REPAIR  DEPARTMENT. 

T<K)l8  and,  materials $2,107  45 

OIL  PUMPING  STATION. 

<;o8t  Of  plant  erected  in  1892 $14,649  29 

METER  DEPARTMENT. 

Valuation  of  meters  in  use $68,733  99 

Valuation  of  meters  in  stock 1,975  65 

Valuation  of  tools 309  72 

Valuation  of  material  in  stock 175  01 

Horse,  wagon  and  harness 424  00 

$71,618  37 
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RESKllVOm. 

Grounds  including  houses $47,200  00 

Kailroad  siding 637  97 

Seven  liorses 1,050  00 

Five  repair  wagons 200  00 

One  mud  wagon 50  00 

Two  sleighs 120  00 

One  hirge  truck 200  00 

Two  light  trucks 800  CO 

Storage  platform 400  00 

Seven  pipe  derricks 700  00 

Harness,  covers  and  blankets 250  00 

TocOs  and  material 510  00 

$51,623  »r 

STOCK  AT    MKSKKVOIR. 

Iron  pipe $18,49:^  75 

Specials 4,178  04 

Gates  and  valves l,0r;()  00 

Gate  boxes 48  CO 

Lead   ($,218  19 

Packing HOOT 

Oil   2  GO 

Coal 10  09 

Scrap  iron 1,080  00 

126,755  f>4 

IXSPKCTIO^. 

Six  cart^ $500  00 

Six  set  of  harness 00  00 

Six  horse  covers,  rubber 9  00 

Six  horse  blankeUs 18  00 

Two  pair  runners 15  00 

"- $682  00 

NKW    PUMriNO    WORKS. 

Grounds $250,000  00 

Iidet  pipe 80,020  47 

Dock  and  basin ()«>.. S-25  72 

Engine  boiler  and  coal  houses 127,8J)1  2;> 

Stand  pipe  and  tower 29.S04  25 

Engines 255,000  Oo 

Boilers 81.500  00 

Kngineer's  house  and  barn 0,< OO  00 

('onduits  and  wells .  72,1^7  00 

Pump  wells 58.r4s  5S 

Drawbridge  and  foundation 5  (M)0  00 

Drinking  fountain 1 75  00 

['ndertrround  improvements If}, 825  29 

si. 002,877  m 


■v- 
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TOOLS  AKD  MATERIALS. 
11,068  35 

[ftl  (rope,  waste,  etc) , 829  96 

ial  (gauges,  valves,  etc) 754  34                   ^ 

ial  (iroQ,  lead,  etc) 1,016  78 

ture 372  45 

and  coal 14,956  93 

I  and  vehicles 1 26  00 

Qg  engine,  gas  and  electric  light  plant 

id  supplies 3,450  51 

and  implements  (Hurlbut  fund) 647  42 

$23,222  74 

IRON  PIPE  IN  GROUND. 

«  feet  45  inch  pipe $1,699  50 

9  feet  42  inch  pipe 612,177  14 

6  feet  36  inch  pipe .      6.587  35 

7  feet  30  inch  pipe 322.404  86 

4  feet  24  inch  pipe 358.157  93 

II  feet  20  inch  pipe 1,751  80 

17  feet  18  inch  pipe 278  40 

9  feet  16  inch  pipe 89,855  08 

8  feet  12  inch  pipe 12.227  38 

d  feet  10  inch  pipe 155,437  47 

5  feet  8  inch  pipe 236.li41  22 

1  feet  6  inch  pipe 680  387  4S 

5  feet  4  inch  pipe 527,7.»4  27 

5  feet  3  inch  pipe 38,  48S  39 

0  feet  2  inch  pipe 752  10 

—  $2,994,850  37 

lid  feet  — 

=         Aggregate .* $4,208,660  96 

Respectfully  submitted, 

L.  K  CASE, 

Secretary. 
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I?EPORT  OF  SUPERINTENDENT  OF  METERS  AND  INSPECTION. 


Detroit,  January  2,  189:5. 
To  the  Board  of  Water  Cojnmimoners  : 

Gentlemen — In  compliance  with  the  rules  of  your  honor- 
able body,  I  herewith  report  the  work  done  in  the  meter  and 
inspection  departments  during  the  year  1892. 

The  following  tables  show  the  number  of  meters  placed, 
the  number  removed,  and  the  total  number  in  service  on  the 
31st  day  of  December,  1892: 

Placed. 


SIZES. 


%  in.i  %  in.j  1  ia.  l^in.  2  in.    3  in. 


-I  ■ 


Total  number  of  meters  placed  dur 
ing  the  year  189*^ 


510 


245 


135 


15         24         14 


4  in. 


6 


Total 


949 


Jtemoved. 


SIZES. 


%in 


Premises  vacaat I     21 

For  repairs 14 

Too  small  for  required  supply !       9 

Too  large  for  required  supply 


Total  number  removed. 


44 


Min. 

1  in. 

l^in. 

2  in. 

3  in. 

4  in. 

7 

6  !        2 

5 

2 

2 

16 

3 

5 

2 

2 

5 
1 

4 

3 

() 
1 

- 

t    

15 

33 

8 

17 

4 

4 

Total 

45 

44 

27 

9 

125 
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Meiers  in  Seimce, 


- 

1 

SIZES 

• 

* 

%in. 

94  in. 

175 
230 

1  in. 

364 
102 

466 

l^in. 

69 

7 

76 

2  in. 

Sin. 

: 

47 
10 

1 

'4  in. 

.. 

20 
2 

6  in. 
2 

Total 

3ter8  in  service  Jan.  1, 1892. 

)ter8  placed   during  the) 
year,  and  in  service  Jan.  \ 
1,1893 i 

457 
466 

923 

95 
7 

102 

1,229 
824 

»tal  number  of  meters  in ) 
service  Jan.  1, 1893 f 

405 

67 

22 

2     2,058 

The   following  tables   show  the  kind  and   sizes  of  meters 
laced  during  the  year,  also  those  removed: 

Placed. 


KIND. 


bomaon 

rown 

ersey 

rorthington .. 
nion  Rutary. 


Total  placed 


SIZES. 


%in.;%in. 

502      244 
3  1 


1  in.  IJ^in 

129        14 
3  1 

3  


I 


510  I    245 


135  i      15 


2  in.  ;  3  in.  |  4  in.  I  6  in. 

I  :  ' 

:■•       I-    - 1    ■•  ■ 

4  ! 


18 
2 


12  I 
1  ' 
1  ' 


2 


24 


h;     0 


Total 

023 

11 

6 

8 
1 

94fl 


Bemovcd. 


KIND. 


"Thomson 

Crown 

"SLemej 

Worthington.. 
Union  Rotary. 


Total  removed. 


SIZES. 


%\n.   %in.i  lin. 


27| 

9. 

1   : 

5 
2 

44 


12 
2 
1 


15 


8 
6 
11 
4 
4 

33 


l^in. 

5 
2 
1 


2  in.  ;  3  in. 

I 


6 
2 

1  i 

8  \ 


8        17 


4  in. 


1 

1 

2 

•   • 
3 

1 

»      •  • 

4 

4 

Gin. 


Total 

60 
21 
20 
17 

r. 
I 

12.^ 


?-* 
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Tlie  following  tabic  sliows  ibe  total  niitiiber  of  meter*- 
in  BLTviec  and  the  different  kinds  and  sizes,  also  iDdicatora 
Attached  to  hydraulic  elevators: 


Heni!'y_. 

WorthloKton.  .. 
Union  Romry... 

Equitable 

Ball&  Pitts 

iDdicalora  ..   .. 

Total  Ko.  In  se 


«in.  «in. 
..    838     au 


I    l&i.    405      4»I  I 


Kt.S-D. 

«ln. 

Win. 

„.. 

iH-">\ 

l,..|„n. 

4  In. 

Tour 

Thoina.>n  CKew) 

'■      31 

1- 

I 

s 

4;.,.., 

■■■, 

at 

^""y 

'-'.','..J       3 

Total  numlipr  In  stock .. . , 

i.i      ,'.      ". 

S 

8 
IIS 

ValiiatLini  »f  mi'tcrs  in  stDck.  Juiiiiiir 
Viiliiatiiin  of  iniitcriiLl  in  stouk,  Jauui 
Varimtiim  or  to  ,I».  Janiinry  1,  18£l.i.. 
Valniitiim  of  liorai:  wn^'oii,  etc.,  Jiini 


1.  tsua 

,yl.l«li;t... 

;irv  1,  181):!.. 


175  01 
308  73 
iU  00 


ProMtnl.  viilniiliim  of  nu'tws  in  .ticrv-iiT,  .Ii 
Add  iimoiiiit  ii.tpenilrd  iliirhi!,'  Iliu  yi'jlr  f 

IHIillT 

,  lStl3   - , , , 
i  plat-od... 

Totnl  viiluntiou  of  mettTi  in  wrvit 

p,  jHirn 

ly  1,  ISU;!, 

Cost  of  mnU'riul  nscii  in  repniriii'.;  nvmr.i 
Cost  of  tiihor  ill  rqiiiiriiig  iiii'li^rs  in  180.>. 

in  IHSa 
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nary  of  total  amount  expended  in  the  meter  department 
years  1889,  1890,  1891  and  1892: 


labor 

tools,  etc 

lauling,  etc — 
igon,  etc 


1889 


$11,175  00 

1,734  10 

637  26 

98  05 


$18,644  41 


1890 


$18,700  00 

8,610  67 

2,982  14 

408  97 


$30,601  68 


1891 


$  6,501  55 

4,841  49 

872  99 

197  11 


$12,418  14 


1892 

$12,371  82 

8,269  17 

2,132  93 

244  08 

547  24 

Aggregate 

$  48,748  37 

23,355  38 

6,6•^5  82^ 

948  21 

547  24 

$23,565  24 

$  80,224  47 

ng  the  last  year  we  have  placed  824  meters,  and  adding 
o  the  number  in  service  on  the  first  day  of  January, 
takes  a  total  of  2,053  meters  in  service  on  January  1st, 


year  brings  additional  proof  of  the  necessity  and  justice 
neter  system.  Nothing  can  be  mOre  evident  than  that 
asurement  of  water  to  each  consumer  is  the  onlv  true 

arrive  at  the  proper  amount  eacli  should  pay.  So  long 
3  is  to  be  a  price  for  water  there  is  no  other  way  to  make 
harge  other  than  for  the  amount  consumed.  It  is  simply 
.ble  to  estimate  waste  correctly,  and  there  is  where  a 
roportion  of  the  water  goes  to,  as  the  quantity  pumped 
it  140  gallons  per  head  per  day,  while  in  cities  that  are 
J  the  quantity  is  about  45  gallons,  and  that  is  a  large 
5,  for  some  cities  are  much  lower,  especially  that  of  the 

Liverpool,  England,  where  it  is  only  13  gallons. 
>  claim  that  they  should  not  be  restricted  in  the  use  of 
iy  placing  a  meter  on  their  premises,  but  we  tell   them 

not  restrict  its  use.  If  they  find  it  necessary  to  use 
»  much  as  their  neighbor  there  does  not  seem  to  be  any 
$ason  why  they  should  not  pay  twice  as  much  for  it.  If 
b  just  for  everybody  to  pay  for  the  amount  consumed 
e  only  way  left  would  be  to  have  each  consumer  pay  the 
mount  and  use  much  or  little  as  the  case  miglit  be  with- 
:ard  to  cost  of  furnishing  it.  Where  it  might  cost  only 
"  to  furnish  a  certain  quantity  to  one  person  his  neighbor 
ase  what  would  cost  ten  or  a  hundred  dollars  to  fFirnish, 
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and  yet  if  they  are  not  to  pay  according  to  the  quantity 
-consumed  the  latter  should  have  his  for  one  dollar  the  same  as 
the  former.  Of  course  the  hundred  dollar  fellow  would  not 
object,  but  the  one  who  only  used  one  dollar's  worth  would,  for 
he  ought  not  to  help  pay  for  the  one  who  used  the  larger 
amount,  and  that  is  just  what  he  would  have  to  do  and  is  what 
the  water  takers  have  been  doing  and  will  continue  to  do  under 
the  old  system  of  estimating  the  quantity  used.  As  I  said 
before  it  is  simply  impossible  to  estimate  the  waste  and  in 
many  cases  very  difficult  indeed  to  estimate  the  legitimate  uses. 

With  good  plumbing  and  proper  atttMition  nobody  need  fear 
the  meter.  It  is  harmless  in  itself,  but  they  must  not  expect 
it  to  remain  (juiet  whtin  the  water  is  going  to  waste.  It  is 
placed  there  principally  for  the  purpose  of  preventing  the  same 
and  it  is  a  very  faithful  servant,  remaining  on  duty  night  and 
day  for  three  hundred  and  sixty-Hve  days  in  the  year  and  is 
seldom  caught  napping,  as  (piite  a  number  of  consumers  can 
testify. 

I  have  a  few  cases  that  are  (juite  interesting  showing  the  value 
of  the  meter.  One  firm  of  manufacturers  who  had  been  using 
from  20,000  to  25,000  cubic  feet  per  month  jumped  to  225,000 
cubic  feet  one  month,  and  it  was  a  mystery  to  know  where  so 
much  water  could  have  gone,  as  they  had  been  running  just  the 
same  as  usual.  Of  course  the  first  thiuL?  to  do  was  to  condemn 
the  meter,  as  it  is  always  looked  upon  as  the  guilty  one,  until 
proven  to  the  contrary,  but  as  is  generally  the  case — as  in  this 
— the  meter  was  not  at  fault.  The  firm  had  employed  a  new 
engineer  and  said  engineer  had  been  with  them  nearly  a  month 
before  discovering  that  there  was  a  meter  on  the  premises 
They  had  a  2-inch  service  pipe  leading  to  a  tank  from  which 
they  took  their  supply,  said  lank — not  having  an  automatic 
shut  off — when  full  overflowed  into  the  srwcr,  and  the  engineer 
having  turned  on  the  water,  thought  it  lU'ccssary  in  order  to 
kee])  the  taiik  full  to  leavt!  it  turned  on  all  the  linu*  with  the 
forejroinir  result,  that  is,  t:onsuinin<4  2L}."),()00(Mil)ic  feet  instead  of 
25,000  cubic  feet,  or  eight  times  more  tiiaii  \va>  lu'ccssary,  and  in 
all  })robability  they  would  have  ('onlimi(»d  to  u^e  it  in  the  same 
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i  it  not  been  for  the  meter.  A  few  days  ago  I  had  a 
le  from  a  person  "to  send  a  man  to  his  store  immediately 
p  the  meter."     I  asked  him  if  it  was  going  away,  he 

but  he  had  the  water  all  shut  off  from  every  portion  of 
ling  and  the  meter  kept  going  along  just  the  same  and 
.ed  it  slopped.  On  sending  to  examine  it  ]ie  found  it 
matter  to  stop  it  and  did  so  by  turning  the  water  off  in 
.  in  a  portion  of  the  building  occupied  by  a  tenant 
e  had  overlooked, 
quite  a  common  occurrence  to  have  the  consumption 

from   35,000  cubic  feet  per  mouth  to  two  or  three 
I  cubic  feet  in  same  length  of  time,  after  the  first  meter 

been  presented.  In  metering  places  where  the  rates 
ien  paid  in  advance,  the  occupanfhas  a  month  or  tw^o 
acing  the  meter  to  see  how  much  water  he  is  using,  and 
makes  a  wonderful  reduction  in  the  amount  before  he 
ices  to  pay  by  meter  measurement. 

ne  assessment  of  J564  per  year  including  a  block  of 
.nd  one  family  and  a  smaller  building  containing  family 
ee,  the  larger  building  assessed  at  $52  and  the  smaller 
$12.  The  first  two  months  showed  a  consumption  of 
ubic  feet  on  the  larger  building,  and  44,800  on  the 
one,  or  nearly  five  times  more  water  on  an  assessment 
than  on  an  assessment  of  ^52.  Of  course  in  the  smaller 
I  it  was  very  nearly  all  waste,  the  legitimate  uses  being 

0  or  three  hun^lred  feet  while  the  waste  was  from  seven 
jr-five  thousand  feet  per  month  caused  by  what  we  call  a 
set  which  does  not  shut  off  automatically  and  when 
on  usually  remains  so,  unless  it  affects  the  supply  in 
jrtions  of  the  building. 

^ears  ago  your  honorable  body  adoped  a  rule  prohibiting 
re  of  said  closets  being  put  in,  and  I  think  it  would  be  a 

1  the  right  direction  to  order  all  now  in  use  changed  to 
ng  ones  of  some  kind ;  either  that  or  place  a  meter  on 

3  are  quite  a  number  of  places  we  would  like  to  meter 
not  for  the  expense.     In  former  years  the  number  of 
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-connections  for  each  building  was  not  limited,  so  that  in  oaso 
the  owner  wanted  water  in  some  portion  of  his  premises  where 
he  could  make  connection  with  tiie  main  pipe  at  a  less  cost 
tiian  he  could  make  the  extension  from  the  one  already  in,  he 
was  allowed  to  do  so ;  and  now  when  we  want  to  meter  the 
premises  we  find  as  many  as  three  connections  requiring  three 
meters,  where  the  whole  amount  of  water  usod  couhi  easily  be 
supplied  through  one  |-inch  connection.  I  should  think  it 
advisable  in  such  cases  to  com|>el  the  owner  to  connect  his 
pipes  in  such  a  manner  as  to  take  his  whole  supply  through 
one  pipe  where  it  is  practical  to  do  so,  or  else  make  a  miniraam 
charge  for  each  meter,  which  would — in  many  cases — produce 
the  same  results,  but  as  it  is  at  present,  with  a  minimum  price 
for  total  amount  consumed,  regardless  of  the  number  of 
meters,  permits  the  consumer  to  ask  for  a  meter  on  each  con- 
nection, without  any  extra  charge. 

During  the  last  year  we  have  metered  all  new  connections  to 
be  used  for  manufacturing  and  other  business  purposes  together 
with  stores  and  business  places  where  the  assessment  was  ^9 
per  year  or  upwards.  Nine  dollars  being  the  present  minimum 
price  per  year  for  each  premise  metered  we  have  not  placed 
them  on  premises  where  the  assessment  has  been  less  than  that 
amount  in  order  not  to  increase  the  assessment  unlets  the 
consumption  warranted  it.  But  our  examiners  find  a  large 
waste  in  many  places  where  the  assessment  is  only  five  or  six 
dollars  per  year,  and  I  think  it  Avould  be  wise  to  make  a  smaller 
minimum  rate  so  that  all  such  places  could  be  metered. 


INSPECTION. 

In  this  department,  we  still  continue  the  house  to  house  inspec- 
tion, but  with  only  four  examiners  instead  of  live,  as  last  year. 
About  one-third  of  their  time  is  occupied  in  reading  meters 
and  delivering  bills  each  month.  As  the  work  in  the  meter 
department  increased,  one  of  the  examiners  was  transferred 
permanently  to  said  department,  thinking  the  four  remaining 
would  be  able  to  give  all  the  time  necessary  for  the  examination 
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ieakSy  but  so  much  of  their  time  has  been  taken  up  in  the 
ading  of  meters  and  delivering  bills  that  they  have  not  been 
)le  to  get  over  the  city  twice  as  in  former  years,  whicli,  I  think, 
(Counts  for  the  increased  percentage  of  leaks  reported. 

They  have  made  50,288  examinations,  reported  3,335  leaks, 
'  which  3,053  were  repaired  and  282  ordered  shut  off  for  fail- 
g  to  comply  with  notice.  The  percentage  of  leaks  reported 
'  number  of  examinations  made  in  1891  was  4.77  per  cent., 
id  in  1892  it  was  6.63  per  cent.,  showing  that  it  will  be  neces- 
.ry,  in  order  to  keep  the  waste  from  increasing  on  unmet ered 
•emises,  to  make  at  least  two  examinations  throughout  the 
tyeach  year. 

The  same  course  has  been  followed  a«  last  year.  The  occu- 
int  has  been  given  a  stated  time  to  repair  the  leak,  and  at  the 
ipiration  of  said  time,  if  the  repairs  are  not  made,  the  water 

ordered  shut  off,  unless  it  was  in  two  or  three  cases  where 
le  owners  were  in  destitute  circumstances  and  not  able  to  make 
le  repairs,  and  to  have  shut  the  water  off  would  have  been 
puel.  In  those  cases  we  made  the  repairs  ourselves  with  the 
len  employed  in  the  leak  department,  and  at  times  when  they 
ere  not  busy  with  other  work. 

The  change  made  early  in  the  year  in  regard  to  plumbers' 
cense — that  is,  giving  all  plumbers  a  first-class  license  and  then 
olding  them  to  a  rigid  compliance  with  our  rules  and  regula- 
ons  governing  plumbers  and  plumbing — has  given  good  satis- 
iction  to  the  plumbers  and  caused  everything  to  move  without 
.iction  in  this  department.  I  think  there  is  better  plumbing 
eing  done  throughout  the  city  than  ever  before — that  is,  so 
ftr  as  our  inspection  extends.  As  we  have  nothing  to  do  with  the 
anitary  part  of  it,  we  have  paid  very  little  attention  to  that 
ortion  of  the  plumbing,  but,  from  what  we  have  seen,  think 
here  is  a  great  field  for  the  proper  authorities  to  labor  in.  The 
wners,  in  riiost  cases,  appreciate  our  efforts  to  have  that  por- 
ion  of  the  plumbing  over  which  we  have  control  done  to  our 
Atisfaction,  but  occasionally  we  find  a  person  who  insists  on 
aving  his  plumbing  done  to  suit  himself,  regardless  of  our 
ales — such  as  using  any  kind  of  lead  or  iron  pipe,  putting  in 
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any  kind  of  fixtures  and  getting  the  work  done  by  any  tinker  who 
comes  along,  making  no  report  of  the  work  and  utterly  ignoring 
the  Water  Department  in  every  respect.  In  one  particular 
instance  of  this  kind,  after  we  had  notified  the  owner  to  have 
the  work  changed  to  comply  with  our  rules,  and,  he  refusing 
to  do  so,  we  attempted  to  shut  the  water  off  from  the  premises, 
when,  as  you  are  aware,  the  Wjiter  Bpard  was  served  with  an 
injunction  preventing  them  from  interfering  with  the  water  on 
said  premises.  Until  the  case  comes  to  trial  and  is  settled,  we 
are  not  quite  sure  what  rights  we  have  in  this  matter,  but  if 
the  Water  Board  does  not  have  the  right  to  say  what  material 
shall  be  used  in  the  plumbing  of  buildings,  order  the  necessary 
changes  made  when  not  in  compliance  with  our  rules,  and  also 
to  prohibit  any  person  without  license  from  interfering  with 
the  water  pipes  in  any  way,  then  inspection  would  be  a  farce 
and  of  no  earthly  benefit.  If  all  rights  end  at  the  corporation 
stop  on  the  lot  line,  inspection  would  be  of  little  use,  for  ninety 
nine  per  cent,  of  the  leaks  occur  between  the  stop  and  the 
different  outlets  on  the  premises. 

The  following  table  shows  the  work  of  the  examiners  in  the 
eastern  and  western  divisions  during  the  year  1892: 


East  of  Woodward  ave. 
West  of  Woodward  ave 

Total 


Examinations. 

Leaks 
Reported. 

i,8ri 

1,464 

Leaks 
Repaired. 

1,710 
1,337 

Ordered 
Shut  Off. 

25,009 
25,279 

155 
127 

50,288 

3,335 

3,053 

888 
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The  following    table    shows    the    duties  peifoiined    by  the 
ospectora  of  new  work  during  tlio  vear  18f!2: 


'I  !i  I  r  ; 

An  Hatsenhuehler I  l,1W  :  ses  88lt  sa9 

kdlMlEart ■1.197J  K3  OS  4S1 

dmBecker :  I.SK  «8  ,  430,  29* 

J.Piterson ;  1.I7B  m'-  B0«  ,  S&1 

>hn  pTomatatter '     AM!  S3B '  S04  '  501 

dolph  jBHiawgki J.lBll  Se^l  500'  481 

Toui. .     6.S61  12.188  1 3/1-418.487    1 


Attached  to  this  report  is  a  complete  list  of  toola  on  hand, 
nd  an  itemized  account  of  the  material  in  stock  on  the  31st 
ay  of  December,  1892. 

In  conclusion,  I  take  great  pleasure  in  acknowledging  the 
iDiform  kindness  shown  me  by  yocir  honorable  body,  and 
specially  by  the  Secretary,  who  has  upon  all  occasions  so 
heerfully  given  me  his  careful  attention  and  advice  when 
ailed  upon,  aud  who  has  so  ably  conducted  the  general  manage- 
lent  of  the  Works. 

The  employes  under  my  supervision  are  entitled  to  due  crpdit 
or  th.e  faithful  performance  of  their  work  and  their  witlingnesH 
■J  do  duty  at  all  limes,  either  day  or  night,  wiien  called  upon 
0  to  do. 

All  of  which  is  respectfully  submitted. 

T.  B.  PUTNAM, 
SaperialeadeiU  Meter*  and  Iiiipeetian. 


REPORT  OF  SUPERINTENDENT  OF  GROUNDS. 


To  the  Honorable  Board  of  Water  C&mmimo7iers  : 

Gkntlemen, — As  the  year  1892  is  drawing  to  a  close,  it  be- 
comes my  duty  to  report  to  your  honorable  body  progress 
during  the  year. 

Early  in  the  season,  with  the  prospect  of  an  early  settlement 
of  the  Ilurlbut  will,  your  committee  instructed  me  to  beautify 
the  grounds  rather  more  than  usual,  by  ])lanting  flowers  and 
improving  the  roadways,  and  I  am  glad  to  say  that  the  fifty  or 
more  flower  beds  about  the  grounds  assisted  very  much  to 
make  the  place  attractive. 

The  number  of  visitors  was  larj^elv  in  excess  of  that  of  for- 
mer  years. 

The  permission  of  the  Hoard  to  allow  visitors  to  go  about 
over  the  lawn  was  very  much  appreciated  and  did  not  injure 
the  grass  during  the  summer  months,  excepting  some  special 
places,  and  in  my  opinion  such  places,  being  short  cuts,  should 
be  made  into  good  gravel  paths. 

The  iron  settees  were  a  great  convenience,  and  at  times  even 
there  were  not  sufficient  of  them  to  supply  the  large  number  of 
visitors  present. 

The  gravel  put  on  the  road-beds  during  the  summer  was 
very  much  needed  and  improved  the  appearance  of  the  park 
wonderfully.  No  part  of  the  general  park  work  needs  closer 
attention  than  the  roadways,  which  should  always  be  nicely 
edged  and  smoothed.  Owing  to  the  heavy  loads  hauled  over 
our  roadways  at  times,  I  think  it  would  be  a  good  plan  to 
macadamize  the  main  road  from  the  avenue  to  the  engine  bouse. 
As  the  road  already  has  a  pretty  good  foundation  of  large 
stones,  it  would  be  only  necessary  to  remove  the  top  dressing 
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build  up  in  the  usual  way  with  stones  broken  the  proper 
side  drains  l>eing  put  in  at  the  same  time.    We  could  then 
the  road  in  good  condition  all  seasons  of  the  year. 
e  road  sprinkler  was  not  finished  in  time  to  be  of  any  uso 
season,  but  will  be  a  great  benefit  the  coming  summer, 
jting  under  instructions  from  your  committee,  I  built  a 
I  green  bouse,  12  x  106  feet,  at  an  expense  for  material  of 
lundred  and  eighty-eight  dollars.     It  will  be  a  great  con- 
iCnce,  although  too  small  for  very  extensive  floral  work. 
Now  that  the  Hurlbut  will  is  settled,  T  would  recommend 
me  permanent  improvements.    One  of  the  first  things  needed 
an  iron  fence  for  the  Jefferson  ave.  front.    This,  I  understand, 
^  already  been  arranged  for.     It  will  greatly  improve  the 
■pearance  of  the  grounds,  as  the  present  fence,  botli  in  front 
d  on  each  side,  obstructs  to  a  considerable  extent  the  view  of 
e  park  in  approaching  and  j>assing  it. 

Another  very  much  needed  improvement  is  a  ladies*  toilet 
om,  which  I  would  advise  locating  south  of  the  tower  over 
e  thirty-inch  waste  pipe. 

I  would  suggest  a  building  with  the  first  floor  fitte<l  for  the 
:clu8ive  use  of  ladies,  with  a  sitting  room  and  toilet  rooms, 
ith  all  the  ordinary  toilet  room  fixtures  at  hand.  Then  have 
I  outside  stairway  leading  to  the  top  floor  for  general  use, 
hich  should  be  almost  entirely  glass  sides,  without  partitions 
'  obstructions  of  any  kind,  except  necessary  sup])orts  for  the 
»of.  A  brick  building,  with  stone  trimmings,  hardwood  finish 
.nd  everything  comi)ltte,  large  enough  for  all  purposes,  could 
be  built  for  about  twenty-five  hundred  dollars. 

There  is  also  needed  very  badly  a  convenient  shelter  for 
horses  and  carriages. 

We  are  now  digging  a  ditch  along  the  west  fence  from  the 
river  to  a  point  four  hundred  feet  south  of  the  engineer's  resid- 
ence, and  with  three  or  four  cross  ditches  hope  to  drain  the 
marsh,  so  as  to  stop  the  growth  of  flags  at  least. 

There  are  quite  a  number  of  maple  tiees  set  in  the  grounds, 
some  of  them  several  years  ago,  that  will  never  amount  to  any- 
thing as  ornamental  shade  trees,  and  I  think  it  would  be  a  good 
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plan  to  put  elm  trees  in  the  place  of  them.  Maples  are  attacked 
by  borers  more  than  any  other  kind  of  tree  in  the  park.  Al- 
though we  are  continually  doing  what  we  can  to  promote  the 
growth  of  the  trees,  it  seems  impossible  to  get  maples  to  do  well. 

I  am  also  in  favor  of  planting  a  number  of  evergreen  trees. 
Although  our  generous  benefactor,  Mr.  Hurl  but,  did  not  fancy 
them,  I  think  it  would  improve  the  park  very  much  to  have  a 
hundred  or  so  set  in  clumps  about  the  grounds.  Quite  a  num- 
ber could  be  planted  along  the  east  line  and  also  a  few  south 
of  the  basin  and  along  the  canal  bank  far  enough  away  so  that 
leaves  would  not  be  blown  into  the  basin. 

Accompanying  this  is  an  invoice  of  tools,  etc.,  on  hand  id 

this  department. 

Respectfully  submitted. 

E.  A.  SCRIBNER, 

Superintendent  of  Grounds, 
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ENGINEER  AT  PUMPING 


Detroit,  Jaimaiy  1,  1803. 
toard  of  Water  GiiitmimioMrs  : 

XBUETT  —  I  have  the  honor  to  submit  the  Engineer's 
or  the  yeai-  1892. 

following  table  sliows  the  number  of  gallons  of  water 
I,  and  cost  of  fuel  for  the  years  named; 
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It  will  be  seen  by  the  tables  the  water  i)innped  during  the 
year  is  but  little  more  than  in  1891,  although  the  city  has 
rapidly  increased  in  population.  This  is  accounted  for  by  the 
stoppage  of  waste  which  seems  to  be  more  thorough  each 
succeeding  year. 

With  the  new  triple  expansion  engine  and  high  pressure 
boilers  which  will  b(^  ready  for  use  about  July,  we  will  be  in 
much  better  condition  to  supply  the  higher  districts  in  the  city 
with  a  satisfactory  head  oT  water,  and  such  additional  as  to 
meet  any  increased  demand  for  some  time  to  come. 

In  December,  1889,  we  began  the  use  of  natural  gas  for  fuel 
and  continued  using  it  until  Soptimber  of  this  year.  Our 
experience  with  natural  gas  was  very  satisfactory  when  the 
volume  was  sufficient,  but  several  times  it  failed  so  suddenly 
that  we  did  not  have  sufficient  time  tu  get  steam  on  our  cool 
boilers  soon  enough,  causing  a  short  supply  of  water  for  several 
minutes. 

In  August  we  began  preparation  for  the  use  of  fuel  oil  which 
we'  have  been  using  for  about  three;  months  with  the  most 
satisfactory  results,  being  easy  to  control  when  properly  applied 
and  also  a  ijjreat  saving:  over  anthracite  coal  which  has  been 
used  nearly  since  the  building  of  the  new  works.  It  was  found 
impracticable  to  use  bituminous  coal  for  the  reason  that  soQt 
would  be  blown  into  the  settling  basin  and  pumped  into  the 
mains. 

Our  oil  burners  and  connections  were  put  in  by  the  National 
Supply  Company,  who  furnished  burners  as  good  as  any  we 
know  of.  Our  boilers  being  of  the  fire  box  marine  pattern,  it 
was  a  question  with  Engineer  Edwards  whether  the  burner 
should  <xo  into  the  i\n\  box  through  the  furnace  doors  or  under  » 
the  boiler  front  which  is  about  fourteen  inches  below  the  grate 
bars  used  for  coal,  lie,  however,  decided  to  put  them  at  the 
lower  point  mentioned  which  has  proved  too  low,  for  the  reason 
that  the  intense  heat  on  the  lower  edge  of  the  side  sheets  caused 
such  conmiotion  that  instead  of  sediment  depositing  in  the  legs 
of  the  boiler  as  before,  it  has  been  thrown  on  the.  flues  and 
other  parts  of  the  boiler  where  it  bakes  on,  to  the  injury  of  ihe 
boilers  and  reducing  the  duty. 
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By  advising  with  your  committee  we  concluded  to  fit  up  our 

o.  4  boiler  with  oil  burners  set  about  twenty  inches  nearer 
le  crown  sheet  and  to  arrange  a  system  of  bridge  walls  that 
ould  conduct  the  right  volume  of  air  to  the  exact  ])oint 
3eded,  and  the  result  has  been  entirely  satisfactory. 

We  get  perfect  combustion  and  also  distribute  the  heat  very 
7en\y  over  tlie  proper  heating  surface.  Another  advantage 
r  having  our  boilers  fitted  in  this  way  is  that  we  can  in  a  very 
jw  minutes  change  from  oil  to  coal  in  case  of  a  faihire  in  the 
ipply  of  the  former.  I  would  recommend  changing  those  in 
le  east  room  for  the  aforesaid  reasons. 

For  full  description  of  oil  plant  see  secretary's  report. 

There  is  a  certain  property  of  fuel  oil  that  clings  to  a  pii)e 
iirough  which  it  flows.  It  caimot  be  called  sediment  for  the 
eason  that  it  forms  evenly  on  the  inside  surface  of  the  pipe, 
radually  reducing  the  opening  until  the  pipe  sto]>s  up  eom- 
letely,  making  it  necessary  to  have  duplicate  lines  between  the 
loilors  and  receiving  tank. 

We  have  two  duplex  pumps  with  iiide]>en<lent  suctions  and  a 
ystem  of  pipes  and  valves  so  arranged  that  we  can  ])ut  on  full 
toiler  pressure  of  hot  water  on  either  of  our  sui>ply  lines  for 
he  purpose  of  cleaning  them  out.  Hot  water  is  far  more 
ffective  than  steam. 

We  find  that  fuel  oil  should  be  given  as  little  vent  as  possible 
LS  oil  left  exposed  to  the  atmosphere  will  lose*  its  gaseous 
)roperties  and  become  thick  and  almost  useli-ss  for  fuel. 

The  engines  are  in  fair  order  with  the  exception  of  No.  1 
engine  which  I  hope  to  improve  by  removing  a  heavv  weif'-ht 
'rem  the  flv  wheel  which  was  placed  there  for  a  balance  wei"-ht 
vhen  the  engine  was  built.  By  placing  a  proj^er  weight  r)ii 
«)ie  pump  piston,  I  am  confident  the  engine  will  run  considerablv 
maoother  and  easier. 

The  suction  boxes  of  the  three  engines  are  sul>mercred  be- 
leath  the  water,  and  at  the  ordinary  level  in  the  river  have  nearly 
Tour  feet  on  the  boxes.  Early  this  sprinir,  however,  the  water 
became  so  low  that  it  was  deemdl  UL-eessary  to  cruanl  airainsi 
possible  "loss  of  priming,-'  by  having  hoods  cunstructed  reach- 
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ing  froni  i'ri#;  lup  of  the  >uction  boxe*  to  within  a  foot  of  the 
bottom  of  the  well.  Xo  further  anxietv  ri'^el  be  felt  therefore 
even  if  the  water  should  become  four  feet  below  the  present 
level,  which  is  not  at  all  likelv. 

Repairs  on  boilers  the  past  VL-.ir  have  been  considerable,  bat 
thev  are  now  in  fair  condition  consilerinoj  their  asre. 

W»";  Ijad  fojir  of  the  Ford  mechanical  boii'rrr  cleaners  pat  on 
the  boilors  in  the  east  room  June  1st.  1**.>0.  and  i>n  Oct.  Ist, 
1S90.  we  had  four  put  on  the  boilers  in  the  w^st  room.  This 
boiler  cleaner  is  simply  a  convenient  surfic.'  blow-off  and  does 
not  keep  the  boiler<  clean  us  they  are  represents  I  to  do,  as  we 
have  f-mnd  it  necessary  to  use  considerable  boiler  compound 
in  order  to  maintain  boilers  in  c«»ndition.  I  am  sorrv  to  sav 
that  we  have  n(»t  found  as  vet  anv  uitv-hanical  device  that  will 
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prevent  >cale,  or  any  compound  that  will  dissolve  scale  so  that 
the  boilers  can  be  washed  out  clean,  without  taking  out  fines 
everv  two  or  three  vears. 

I  wonld  sutrgest  that  hereafter  all  well  strainers  should  be- 
made  of  the  perpendicular  bar  pattern  instead  of  ]>erforated 
plate,  for  this  reason:  the  bar  strainer  can  be  thoroughly 
cleaned  without  delay.  I  would  recommend  having  one  of 
this  pattern  put  into  the  west  well  where  the  new  connection 
is  to  be  made.  I  hope  the  new  discharire  connections  will  be 
made  so  that  when  a  new  discharge  main  is  laid,  either  engine 
can  be  run  independently  with  either  main.  The  advantage 
of  this  is  considerable,  for  the  reason  that  only  the  required 
pressure  need  be  kept  on  each  main  ami  the  engines  could  be 
run  slower  when  required  without  interfering  <»ne  with  the 
other,  making  quite  a  saving  of  fuel. 

The  new  addition  of  fortv-seven  feet  to  the  west  end  of  the 
engine  house,  which  is  now  under  way,  will  make  the  building 
look  more  symmetrical  and  give  ample  room  for  the  new  engine. 

The  coal  >heds  are  not  in  good  condition,  but  as  we  are  not 
likely  to  use  them  for  some  time,  I  see  no  necessity  for  repair- 
ing them  immediately  as  it  would  be  quite  an  expense. 

Kespect fully  submitted, 

I'RIAII  (4()ULD, 

fiftf/ineer. 


REPORT  OF  THE  SUPERINTENDENT  OF  EXTENSION 

AND  CONSTRUCTION. 


Dnfiori.  Jaiiiiarv  -Jil.  l<Uy,, 
Tb  ike  Buard  of  W*iUr  t'omifiMtiorurw: 

Gkxtlkxkn:  In  accordance  with  tbe  regulations  of  vour 
Honorable  Body,  I  have  the  honor  to  present  my  annual  re- 
port relative  to  the  geueral  condition  and  procrre^s  of  the 
work  in  this  department. 

DBrin«r  the  past  season  not  les^  than  thirty-«even  rnil'.-s  oi 
|»pe  has  been  lai«L 

It  would  seem  from  tLe  tenor  of  our  last  year's  report,  that 
the  extensions  to  oar  pij.»eage  system  would  be  greatly  cur- 
tailed for  the  past  year.  )>ecau>e  we  expected  the  cails  for  ex- 
tensions in  this  branch  of  the  work  would  not  be  verv  numer- 
ouA.  We  have,  however,  in  this  been  doomed  to  di-awf*>;nt- 
ment,  and  althougL  we  ar*-  condoling  ourselves  with  the  Lop^ 
thai  the  calls  upon  th:^  department  of  the  work  may  not  be  as 
nmneroas  the  omin?  vear.  it  is  nevertne'e^^  an  T:£iknowr. 
qoaDtity.  The  city  r.ow  cover*  an  sreri  of  it}»fyix  if-  S'pare 
miles,  its  great4^T  length  being  ab*»\'  Tj  m:!^-*.  an*:  :■*»  wi-itr. 
aboot  5i  miie^. 

Continnajiv  ne»-  •'.reet*  ai^d  aver.'-e^  t^r-r  >«e;r  :r  •  i/e:*.-:.   \:.-\ 

m 

of.  and  adjacent  to  tr:e  bo-ir.ia-v  -ir.r-*    .:*  •.  -.r   i-itv  ir^ 
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IV  fubarban  secT:or:S  a'rea-iT  liii  ctit  :r.  *:rre*>  ir.  i  b-:]-5 

*  m 

in^  ]ot«.  await :  r;  g  w : : :,  g  ip: r.  g  ii,  -  -- : h •  f  :■  r  :  *. e  :  -r-s*  •:  f  r.-e  vrrr- 
ages  from  o  Ti  r  -o  -;  r.-e  of  *  -  pp'  y .  .^^  •  :  r.  ■-!-:"»■  •:■ :  :  i  e*^  :  i-:-:  - .  J 
fear  we  mav  no*,  v.-on  ::et  a  vvrv  i.L::  "vjei::.!^!'  -r-r.!:  >. .: 
miist  keep  on  o'^r  wearlnz  ^p:  ir-!  ir-i  *:  :r  :.i".  t-  v.  tie  i': - 
It  may  ije  wt..  to  *iy  r\::rt  :.-^r^.  ::.  ii  ."«!r.^  •--  ti.*-  zTrs,' 
aiMoaot  of  y^\'.' z  '.^'.r  j    i.-.r  *  ■ -r  t  i-:  ^-ri-.'.  ::  L**  ■•^-  •"'- 
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Among  the  chief  of  our  lines  laid  the  past  year  have  been 
the  following.  The  completion  of  the  24-inch  main  in  the 
North  Boulevard,  from  Sullivan  to  the  west  line  of  Grand 
River  Avenues,  and  from  this  point  on  said  Boulevard  a  16- 
inch  main  was  laid  to  14  feet  west  of  the  West  Boulevard. 
A  16-inch  main  was  laid  in  Buchanan  Street,  from  the  inter- 
section of  the  30  and  24-inch  mains  in  said  street  and  Vine- 
wood  Avenue,  to  Livernois  Avenue,  a  distance  of  5,550  feet, 
and  to  which  all  the  streets  and  avenues  have  been  connected 
thereto  where  water  mains  have  been  laid,  and  at  such  points 
where  new  streets  have  been  opened,  and  where  no  pipe  has 
as  yet  been  called  for,  siiitable  branches  have  been  placed  for 
future  use.  The  gap  in  the  24-inch  main  in  Cass  Street  be- 
tween Fort  and  Congress  Streets  was  also  laid.  This  com- 
pletes the  line  from  Fort  Street  to  Jefferson  Avenue.  A  line 
of  12  and  lO-inch  pipe  has  beeii  laid  in  Gratiot  Avenue,  with 
good  results.  This  line  was  laid  from  St.  Aubin  to  Kivard 
Street  with  the  12-inch  pipe,  connecting  with  the  24-inch  main 
in  Orleans  Street  and  to  all  lines  crossing  the  same.  'J'he  10- 
inch  pipe  was  laid  from  Rivard  Street  to  the  intei-Hection  of 
Gratiot  avenue,  Mullett  and  Ray  nor  Streets,  connecting  with 
the  iiO-inch  in  Mullett  Street.  The  laying  of  this  line  has 
greatly  relieved  the  overdrawn  pipes  and  mains  in  this  local- 
ity. A  10-inch  main  was  laid  in  Cleveland  Street,  ironi  St. 
Aubin  to  Elmwood  Avenues;  and  from  Elmwood  Avenue  to 
Burlage  Place,  an  8-inch  was  laid  to  replace  several  sections  of 
:J  and  4-inch  j)ii)e  and  wooden  logs.  This  line  has  made  an 
excellent  cross-feed  to  this  section  of  the  city,  the  lO-inch  i)ipe 
beiiig  connected  with  the  30-inch  main  in  Chene  Street.  A 
line  of  8  and  lO-inch  pipe  was  laid  in  Jefferson  Avenue  from 
McClelland  Avenue  to  about  800  feet  east  of  the  easterlv  citv 
line  and  from  this  a  line  of  J  0-inch  pipe  was  laid  in  the  Pump- 
ing AVorks  grounds,  connecting  with  the  ;U)-inch  main  leading 
to  the  stand-pipe. 

Thirty-one  lines  of  extensions  have  been  made  with  8-inch 
pipe,  ranging  in  lengths  from  100  to  3,500  feet,  12  of  which 
Avere  laid  to  re])lace  wooden  logs  and  3  and  4-inch  iron  pipe  in 
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;he  folio  wing  streets  and  avenues:  Biirlage  place,  from  Cleve- 
land  to  Waterloo  Streets;  Calhoun  Street,  from  Chene  Street  to 
Grrandy  Avenue;  Eighth  Street  from  Grand  River  Avenue  to 
Brigham  Street;  Grandy  Avenue,  from  Gratiot  Avenue  to 
Pierce  Street;  Leiand  Street,  from  Dequindre  Street  to  Mc- 
Dougall  Avenue;  McDongall  Avenue,  from  the  north  line  of 
6ratiot  Avenue  to  Preston  Street;  Russell  Street,  from  Con- 
gress to  Macomb  Streets;  and  from  Gratiot  Avenue  to  Maple 
Street;  Sherman  Street,  from  Orleans  to  Russell  Streets;  Water 
loo  Street,  from  Burlage  ^  Place  to  Mt.  Elliott  Avenue; 
Wilkins  Street,  from  Chene  to  Orleans  Streets;  and  in  alley 
east  of  Woodward  Avenue,  north  of  Gratiot  Avenue;  28,985 
lineal  feet  were  laid  to  meet  the  31  lines  mentioned  above, 
making  an  average  of  935  feet  per  line. 

The  laying  of  new,  and  extending  of  the  old  lines  of  6-inch 
pipe  in  166  different  places,  have  averaged  about  564  lineal 
feet  per  line  of  pipe,  ranging  in  lengths  from  12  to  4,600  feet, 
or  a  total  length  of  93,580  feet. 

I  find  by  carefully  looking  over  the  records  of  our  pipeage, 
that  31  new  mains  of  streets  and  avenues  have  been  added  to 
oar  list  of  streets  in  which  pipe  has  been  laid,  the  same  rang- 
ing in  lengths  from  50  to  2,500  feet. 

It  is  quite  probable  that  the  calls  for  pipe  the  coming  season 
will  not  exceed  12  inches  in  diameter  as  it  now  presents  itself. 

It  18  very  gratifying  to  see  the  disappearance  of  some  of  the 
smaller  lines  of  pipe,  and  pipe  of  much  larger  size  taking  its 
place  in  many  of  the  streets  and  avenues  of  the  older  portions 
of  our  city.  Nothing  less  than  C-inch  is  being  laid  north  and 
south,  and  the  preference  will  be  for  8  and  10-inch  pipe,  see- 
ing it  is  the  wish  of  your  Honorable  Body  that  a  bountiful 
supply  shall  be  had  in  all  portions  of  the  city. 

I  believe  we  have  good  reason  to  be  proud  of  our  pipeage 
system,  as  well  as  the  many  other  things  about  our  works. 
We  have  no  less  than  seven  main  lines  running  east  and  west, 
in  sizes  from  12  to  36  inches,  which  are  supplied  from  the  two 
42-inch  mains  leading  out  from  Pumping  Works,  and  in  ad- 
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-dition  to  these  lines  mentioned  are  numerous  lines  of  8  and  10- 
inch  pipe. 

It  will  be  seen  by  the  table  of  pipeage  that  about  four  miles 
•of  our  smaller  lines  of  pipe  have  been  discontinued  or  taken 
up,  to  give  place  to  pipe  of  larger  size,  and  where  we  find  the 
condition  of  the  pipe  to  warrant  its  relaying,  we  do  so  in  such 
places  where  we  have  good  rt^ason  to  believe  that  only  a 
moderate  supply  will  be  needed,  and  where  the  blocks  are  not 
lengthy. 

We  are  also  greatly  improving  our  pipe  system  by  shorten- 
ing the  dis  ances  between  the  stop-gates  in  older  lines,  by  a 
more  frequent  placing  of  the  said  gates,  thereby  giving  less 
annoyance  to  the  fewer  number,  when  for  any  cause  it  becomes 
necessary  to  shut  off. 


KECOMMEXDATIONS. 

Should  the  petitions  for  extensions  and  the  general  work  of 
this  department  not  be  as  numerous  the  coming  season  as  in 
the  immediate  past,  I  would  respectfully  recommend  that  the 
following  lines  may  be  laid  for  main  feeders,  and  the  replacing 
of  smaller  lines  of  pipe  with  j)ipe  of  larger  size. 

Appended  are  some  of  the  locations: 

Gratiot  Avenue. — A  12-inch  pipe  from  St.  Aubin  Avenue 
to  Chene  Street.  This  will  connect  with  the  30  inch  main  in 
Chene  Street,  distance  1,325  feet. 

Crawford  Street. — A  10-inch  pipe  from  the  24-incli  main  in 
North  Boulevard  to  Caniff  Road,  distance  7,800  feet. 

Oakland  Avenue. — A  10-inch  pipe  from  the  :i4-inch  main  in 
North  Boulevard  to  the  northerly  city  line,  distance  9,000  feet. 

Twelfth  Street. — A  10-inch  pipe  from  the  24-inch  main  in 
North  Boulevard  to  the  northerly  city  line,  distance  5,500  feet. 

The  three  last  mentioned  lines  are  for  main  feeders  and  to 
meet  and  cure  the  accumulation  of  dead  ends  of  the  numerous 
lines  that  are  laid  and  are  being  laid  in  the  streets  and  avenues 
east  and  west  of  Woodward  Avenue  in  the  new  northerly  sec- 
tion of  our  city. 
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Mt.  Elliott  Avenue. — A  10-inch  pipe  from  Gratiot  Avenue 

the  old  city  line,  distance  8,000  feet,  replacing  about  the 

me  length  of  4-inch  pipe. 

Rivard  Street. — An  8-inch  pipe  from  Fourth  to  Sixth  Streets, 
stance,  750  feet,  replacing  the  same  length  of  4-inch  pipe. 

John  R  Street. — An  8- inch  pipe  from  Piquette  Avenue  to 
orth  Boulevard,  distance  1,500  feet,  and  in  said  street  from 
[iami  to  Adams  Avenue,  distance  900  feet,  replacing  650  feet 
'  4-inoh  pipe. 

Park  Street. — An  8-inch  pipe  from  Columbia  to  Peterboro 
!;reet8,  distance  3,000  feet,  replacing  1,300  feet  of  4-inch  pipe. 

Rivard  Street. — An  8-inch  pipe  from  Gratiot  to  Palmer 
.venues,  distance  9,700  feet,  replacing  8,000  feet  of  4-inch 
Ipe.  In  my  recommendations  for  last  year  I  had  recommend- 
i  the  laying  of  a  12-inch  main  in  this  street  to  be  laid  from 
-ratiot  Avenue  to  Watson  Street,  the  purport  of  which  was  to 
leet  the  overdrawn  lines  in  Gratiot  Avenue  and  contisruous 
;reets.  This  plan  was,  however,  changed  and  the  line  was 
lid  in  Gratiot  Avenue  believing  we  should  gain  better  results, 
^hicii  has  proved  to  be  the  case. 

Waterloo  Street. — An  8-inch  pipe  from  Mt.  Elliott  to  Con- 
ord  Avenue,  distance  1,575  feet,  replacing  900  feet  of  4-inch 
ipe.  This  line  is  for  a  cross-feed  which  will  be  fed  from  the 
0-inch  main  in  Cleveland  Street. 

St.  Antoine  Street. — An  8-inch  pipe  from  Gratiot  Avenue  to 
Elizabeth  Street,  distance  1,100  feet,  replacing  the  same  length 
I  4-inch  pipe. 

Twelfth  Street. — An  8-inch  pipe  from  River  Street  to  Lafay- 
tte  Avenue,  distance  750  feet,  replacing  the  same  length  of 
rinch  pipe;  also  on  said  street,  from  Howard  to  Baker  Streets, 
tistance  1,475  feet,  replacing  the  same  length  of  4-inch  pipe. 

Beaubien  Street. — An  8-inch  pipe  from  Gratiot  Avenue  to 
Watson  Street,  distance  4,050  feet,  replacing  the  same  length 
if  4-inoh  pipe. 

Holden  Avenue. — An  8-inch  pipe  from  North  Boulevard  to 
Crawford  Street,  distance  3,500  feet,  replacing  2,100  feet  of 
rinoh  pipe. 
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McDougall  Avenue. — An  s-inch  pipe  from  Clinton  to  Gratiot 
Avenue,  distance  4,500  feet. 

Hastings  Street. — An  8-inch  pipe  from  Farns worth  Street  to 
Warren  Avenue,  distance  500  feet;  also  in  said  street,  from 
Piquette  Avenue  to  North  Boulevard,  distance  1,500  feet,  re- 
placing 4-inch  pipe. 

Dubois  Street. — An  8-inch  pipe  from  Lelaiid  Street  to  north 
of  Harper  Avenue,  distance  0,750  feet,  rei)lacing  0,000  feet  of 
4-inch  i)ipe. 

Beaufait  Avenue. — An  8-inch  pipe  from  585  feet  north  of 
Jefferson  to  282  feet  north  of  St.  Paul  Avenue,  distance  2,400 
feet,  replacing  the  same  length  of  4-inch  pij)e. 

Bellevue  Avenue. — An  8-inch  pipe  from  Gratiot  Avenue  to 
Farnsworth  Street,  distance  2,100  feet,  replacing  the  same 
length  of  4-inch  pipe.  ' 

John  R  Street. — A  6-inch  pipe  from  Erskine  to  Brady  Street, 
distance  1,050  feet. 

Holden  Avenue. — A  6-inch  pipe  from  Cass  Avenue  to  Craw- 
ford Street,  distance  1,900  feet,  replacing  logs. 

Jerome  Avenue. — A  6-inch  pipe  from  Milwaukee  Avenue  to 
North  Boulevard,  distance  450  feet,  replacing  450  feet  of 
4-inch  pipe. 

Piquette  Avenue. — A  6-inch  pipe  from  Beaubien  to  Hastings 
Street,  distance  1,125  feet,  replacing  3-inch  pipe. 

Leib  Street. — A  6-iuch  pipe  from  Jefferson  to  Monroe 
Avenue   distance  1,550  feet,  replacing  3  and  4-inch  pipe. 

Brush  Street. — A  6-inch  pipe  from  Benton  to  Brady  Street, 
distance  900  feet. 

Adair  Street. — A  6-inch  pipe  from  Jefferson  Avenue  to 
Guoin  Street,  distance  1,125  feet,  replacing  4-inch  pipe. 

Walker  Street. — A  6-inch  pipe  from  Jefferson  Avenue  to 
Atwater  Street,  distance  1,200  feet,  replacing  4-inch  pipe. 

Twenty-third  Street. — A  6-inch  pipe  from  Magnolia  to  Bu- 
chanan Street,  distance  1,850  feet,  replacing  3  and  4-inch  pipe. 

Twenty-fifth  Street. — A  6-iuch  pipe  from  Baker  to  Howard 
Street,  distance  1,650  feet,  replacing  4-inch  pipe;  also  in  said 
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3et  from  Michigan  Avenue  to  E  Street,  distance  825  feet^ 
placing  750  feet  of  4-inch  pipe. 

VV^abash  Avenue. — A  6  or  H-inch  pipe  from  Grand  River 
enue  to  Lake  Shore  R.  R.,  distance  2,500  feet,  replacing  log 
le.  ^ 

ileyenteeth  Street. — A  6-inch  pipe  from  Poplar  to  Buchanan 
eetSy  distance  500  feet,  replacing  4-inch  pipe. 
'.  have,  in  addition  to  the  above  lines,  recommended  several 
eived  from  Mr.  Try  on,  secretary  of  the  Fire  Department, 
icb  I  herewith  append: 

rhe  first  calls  for  a  line  of  pipe  in  Elizabeth  Street  from 
38  to  Grand  River  Avenue,  distance  435  feet.  I  see  but  one 
ection  to  this,  and  that  is,  it  would  necessitate  the  taking  up 
the  new  brick  pavement  in  Grand  River  Avenue.  We 
lid,  however,  lay  a  0  or  8-inch  pipe  in  said  street  from  Cass 
the  north  line  of  Grand  River  Avenue  and  leave  the  end 
id  for  a  time. 

The  second  calls  for  a  large  main  in  State  street  from  Wash- 
;ton  avenue  to  Cass  street,  distance  600  feet.  This  should 
a  10-inch  pipe. 

The  third  calls  for  larger  pipe  in  Park  place  from  Michigan 
mue  to  Grand  River  avenue.  As  the  block  between  Michi- 
1  avenue  and  State  street  is  a  short  one,  the  better  plan 
uld  be  to  run  from  State  to  Clifford  streets,  distance  750  feet. 
is  would  connect  with  the  new  lO-inch  in  State  street,  old 
ich  in  Grand  River  avenue  and  to  a  proposed  10-iiicli  which 
y  be  laid  in  Clifford  street.  This  would  be  an  8-inch  line. 
The  fourth  calls  for  pipe  in  Bagley  avenue  from  Cass  to  Park 
aets,  distance  1,050  feet.  I  think  this  would  be  much  better 
t  by  laying  a  line  of  10-inch  pipe  in  Clifford  street  from 
ashington  to  Adams  avenues.  This  would  not  only  meet 
gley  avenue,  but  Middle  street  and  Adams  avenue.  This 
1  shorten  the  150  feet  and  will  be  fed  from  the  12-inch  in 
fford  street  and  the  10-inch  in  Washinsicton  avenue. 
rhe  fifth  call  is  for  the  replacing  of  the  logs  in  Wabash 
enue.  This  has  already  been  mentioned. 
The  sixth  calls  for  pipe  in  Kirby,  Warren  and  Forest  avenues, 
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from  Grand  River  to  Cass  avenues.     Tlie  total  length  is  about 
20,000  feet,  and  when  laid  in  this  way  it  will  have  no  special 
feeders.     A  much  better  plan  to  meet  this  call  would  be  the 
laying  of  a  10  or  12- inch  pipe  in  Commonwealth  avenue  froin 
the  .30-inch  main  in  Bricfham  street  and  connectincj  there  to  run 
northerly  to  Kirby  avenue.     This  distance  is  about  3,200  feet. 
And  in  Kirby  avenue,  for  a  cross  feeder,  lay  an  8  or  10- inch 
pipe  from  Grand  River  to  Cass  avenues,  distance  7,800  feet. 
By  laying  in  this  way  we  have  to  contend  Avith  less  pavement, 
old  or  new,  and  will  have  a  much  better  sup])ly  of  water  and 
will  take  9,000  feet  less   pii>e,  all  crossings,  whether  large  or 
small  pipe,  being  connected  to  these  lines  and  the  dead  ends 
cured. 

The  seventh  calls  for  pipe  in  Piquette  avenue  from  Lincoln 
avenue  to  Twelfth  street,  distance  ],0o()  feet.     This  can  be 
better  met  by  filling  the  gaps  in  Trumbull  and  Commonwealth 
avenues.     This  will  only  require  the  laying  of  1,300  feet. 

The  eighth  calls  for  pipe  in  Fort  street,  from  Randolph  to 
St.  Antoine  streets,  distance  1,175  feet;  Monroe  avenue,  from 
Farrar  to  St.  Antoine  streets,  distance  1,500  feet,  and  in  Ma- 
comb street,  from  Randolph  to  St.  Antoine  streets,  distance 
1,175  feet.     If  laid,  6  or  8-ineh  })ipe  will  answer  this  call. 

The  ninth  calls  for  a  better  supply  of  water  in  tlie  vicinity 
of  the  D.  &  M.  Junction.  This  can  be  met  by  laying  a  10-inch 
pipe  in  St.  Aubin  avenue  from  Tronibly  avenue  to  Pallister 
road.  This  will  have  a  direct  connection  and  feed  from  the 
24-inch  main  in  the  N.  Boulevard,  distance  2,250  feet. 

The  above  lines  would  take  about  21  miles  of  ])ipe.  This  is 
a  large  amount,  and  may  not  be  laid  the  coming  season,  should 
it  be  complied  with;  and  yet  not  one  of  the  lines  mentioned 
but  that  should  be  laid  in  the  very  near  future. 

I  am  sorry  to  learn  that  the  Detroit  Pipe  Foundry  has  closed 
its  works  and  possibly  may  not  resume  operations  again. 
Our  dealings  with  this  firm  have  been  very  satisfactory,  and 
the  foundry  being  in  our  city,  it  has  given  us  a  better  oppor- 
tunity of  examining  and  testing  the  pipe  before  delivery  by  our 
inspector;  and  when  any  changes  in  our  Works  have  made  it 
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»ary  to  change  the  size  of  our  pipe,  this  has  been  complied 
in  a  very  prompt  manner.  The  closing  of  the  said  foundry 
re  our  season's  work  was  done  has  been  the  cause  of  some 
r  in  closing  up  our  work  for  the  year,  having  had  to  com- 
our  orders  for  pipe  outside  of  our  city, 
ake  the  liberty  of  placing  before  the  readers  of  our  annual 
ts  a  few  facts  which,  I  think,  may  be  of  special  interest  to 
.  They  are  the  following:  At  the  close  of  the  year  1877, 
Deluding  the  work  of  that  year,  we  had  in  connection  with 
\rorks  104  miles  of  iron  pipe  and  89|||J  miles  of  log  pipe. 
he  close  of  the  year  just  passed,  it  will  be  seen  by  the 
B  of  pipeage  we  have  now  42Gl|||  miles  of  iron  pipe  and 
S/g^Q  miles  of  log  pipe,  which  has  quadrupled  our  iron 
and  lessened  the  log  pipe  eighteen  fold,  and  increased  the 
I  size  of  pipe  per  mileage  of  all  sizes  above  4  inches  4|- 
3  greater,  or  433  per  cent.,  the  greater  percentage  of  which 
been  for  the  replacing  of  logs,  3  and  4-inch  pipe  and  in 
f  of  the  streets  in  which  no  pipe  had  been  laid  in  the  busi- 
portions  of  our  city,  either  for  better  fire  protection  or  a 
5  bountiful  supply  of  Iwater  for  manufacturing  purposes. 
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PIPEAGE. 

The  amount  of  distribution  pipe  and  mains  laid  and  relaid, 
and  iron  and  wood  pipe  discontinued  during  the  past  seavson,  is 
as  follows:  Total  iron  pipe  laid  and  relaid  37f||J  miles,  of 
which  1,496  feet  was  relaid,  and  1,575  feet  was  laid  for  private 
use;  3JIIJ  miles  of  wood  and  ^^^2^0  n^i^os  of  iron  pipe  were 
discontinued,  making  the  net  increase  of  the  pipeage  29|SgJ 
miles.  This  amount  added  to  the  measured  lines  of  iron  and 
wood  pipe  connected  with  the  Works,  will  make  the  total 
length  431||JX  miles,  of  which  426JS^i!  n'il^'s  are  iron  and 
^sWo  iniles  are  wood  pipe,  which  in  detail  is  as  follows: 


Size  of  Pipe 
IN  Inches. 


45 
42 

36 
30 
24 
20 
18 
16 
12 
10 

8 

6 

4 

8 

2 

Total . 


Mbahuued 

Length  in  Feet, 

FOR  1891. 

Added 

Length  in  Feet, 

189a. 

Discontinued 

Length  in  Feet, 

189-^. 

1 

1         Total 
Length  in  Feet 
For  1892. 

103 



•    103 

44,909 

.  . 

44,909 

715 

715 

49,337 

49,337 

73,278        ! 

1,896 



75,174 

401 

461 

87        i 

87 

26.101 

6.218 

32.319 

3,527        ! 

3,071 

6,598 

96,423        . 

7,836 

104.259 

189,169 

28.985 

59 

218,095 

713.339        ! 

94,037 

1,805 

805,571 

793,543        i 

52,175 

13,312 

832,406 

83,940        1 

812 

6,387 

78.365 

2,636 

184 

2,820 

2,077,568        j 

1 

195,214 

21,563 

2,251,219 
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During  the  past  year,  739  gates  have  been  set,  and  70  re-set; 
149  gates  were  taken  out;  of  the  739  gates  set  121  were  for 
blow-offs,  32  were  new  and  89  old  gates.  Of  the  70  re-set  60 
were  blow-offs,  and  of  the  149  gates  taken  out  62  were  blow- 
offs;  the  balance  were  replaced  witli  gates  of  larger  size  on 
lines  where  tlie  small  pipe  had  been  replaced  with  larger  lines. 

NEW  GATES. 


No.  OP 
Each  Kind. 

6 

Name 

Murdock  Valve 

OP  Gate. 
Co 

Size. 

16 
12 
10 

8 

6 

4 
3 

8 

() 

4 

3 
8  Auto. 
8  Flange. 

Remarks. 
Set. 

0 

( t 

20 

1 1 

4 

<  ( 

71 

t  >                         • 

<  i 

i  (                    1 

t  t 

(i 
t  < 
( 1 
.< 

( 1 

•  < 

t( 

249 
217 

4 

<  t 

1 

Blow-off. 

5 

4  4 

ti         «( 

34 

•  *••••••• 

t  (         ( > 

1 

«<         (. 

3 

Relief. 

1 

*  ' 

( ( 

Name 

OLD  GATES, 

No.  OP 
Each  Kind. 

OP  Gate. 

Size. 

24 
4 
4 

4 
4 
4 
4 
4 

1 

Remarks. 

2 

Pittsburgh 

Re-set. 

2 

Flowers  Broj 
Murdock  Va 

ti                             4 

=?      . 

•  (( 

3 

83 

lV( 

iCo 

Blow  off 

16 

Galviii -. 

<(         (( 

15 

4 

31 

Liidlow 

Pittsburgh. . 
Flowers  Bros 

•  •    • 

•  •    ■ 

J..  . 

— J- 

There  arc  now  4,374  stop-gates  in  use  in  the  mains,  and  dis- 
tribution pij)es,  ranging  in  size  from  3  to  42  inches,  and 
averaging   1  in   515   feet  of  pipe.     In  addition  to  this  number 
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'e  have  611  blow-gates,  in  sizes  from  3  to  24  inches.     These 
ro  not  all  located  at  dead  ends,  but  are  set  at  points  on  our 
lains,  where  flushing  at  times  becomes  necessary. 
The  appended  table  gives  the  length  of  3,  4  and  6-inch  pipe, 
nd  logs  which  have  been  replaced  with  pipe  of  larger  size,  in 
ietail,  as  follows: 


Sum  OF  Pipe  Laid. 


l-inch  iron  pipe, 


I 
I 
) 
i 
) 
) 
) 
} 

) 


II 
<t 
it 
it 
t* 
«i 
«( 

*€ 
it 

4( 
<( 
(( 


(t 
l( 
(( 
(« 
tt 
(( 
(< 
(< 

•  f 
l« 
tt 

*  t 


Total. 


SizB  OF  Pipe  and  Logs 
Replaced. 


Log  pipe 

3-inch  iron  pipe . 

Log  pipe 

3-inch  iron  pipe. 
4    •' 
Log  pipe. 


(< 


<( 


3-inch  iron  pipe 

A         tt  (•  i  i 

6    •*        "      "  . 

Log  pipe 

3-iucli  iron  pipe. 

4 

6 


ti 


tt 


tt 


tt 


tt 


tt 


Length  op  Pipe 
Laid. 


8,479  feet, 

714 
4.240 
3.389 
4.616 
3,839 
1.130 
4,351 
84 

375 

650 

682 

519 


33,068 


(( 


There  were  connected  with  the  water  mains  324  hydrants 
nd  40  reservoirs,  making  the  total  number  now  in  use  2,292 
ydrants  and  479  reservoirs.  One  hundred  and  eighty-six 
ranches  were  set  for  the  fire  department  and  433  street 
ranches,  ranging  in  size  from  4  to  24  inches. 
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TABLE  OF  SERVICE  CONNECTIONS. 

Number  of  taps  with  iron  and  wood  pipe  of  sizes  from  f 
inches  to  6  inches,  in  detail  as  follows  : 


Size  of  Connection. 


Cast  iron,  6  inch  diameter. 


3 
2 

1 

i 

Wood  pipe. 
Mixed  sizes. 


it 

1 1 


Grand  total 


(( 
tt 

t( 
tt 
(t 


No.    TN 

1891. 


3 


Added 
IN  1892. 

Discon- 
tinued 
1892. 

6 

16 

18 

993 

2.521 

22 

664 

3,576 

664 

TOTAI. 

Januart 
1,  1893. 


3 

68 

98 

103 

9,129 

32,608 

3,313 

1,307 

46,618 
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REPAIRS  DEPARTMENT. 

This  department  of  the  Works  has  received  its  usual  prompt 
attention  in  the  many  items  of  work  coming  under  its  care. 
Three  thousand  five  hundred  and  seventy-six  taps  were  made 
with  the  distribution  pipes  of  sizes  from  five-eighths  to  four 
inches. 

During  the  past  year,  this  department  has  lost  its  chief  fore- 
man in  the  person  of  Mr.  T.  Shauglinessey,  wlio  was  taken 
from  our  ranks  by  deatli.  He  had  been  in  the  employ  of  the 
Works  for  over  twenty  years,  and  had  proved  a  very  valuable 
officer. 

This  vacancv  has  been  filled  bv  Mr.  John  Wallace,  w^ho  was 
one  of  our  inspectors.  He  is  filling  the  position  with  much 
credit  to  himself  and  the  Works.  Mr.  Wallace's  employment 
with  the  Works  has  been  of  long  standing,  having  had  con- 
siderable experience  in  this  dep.\rtment. 

I  am  glad  to  say  no  very  serious  breaks  have  occurred  in  our 
large  mains  the  j»ast  season.  It  is  true,  however,  that  we  have 
had  to  take  out  a  defective  branch  in  one  of  our  42-inch  mains 
at  the  Pumping  Works.  This  was  an  abandoned  branch,  the 
■p  end  being  defective.  This  was  taken  out  and  a  straight 
piece  inserted  and  sleeved  up. 

PUMPING  WORKS. 

To  facilitate  the  better  working  of  the  engines  at  the  Pump- 
ing Works,  a  20-incli  globe  regulator  valve  was  inserted  in  the 
30-inch  branch  line  connecting:  the  two  lines  of  42-inch  mains 
and   the  stand-{)ipe.      Prior   to  this,   the  adjustment   of   the 
engines  and  mains  was  made  by  a  partial  closing  of  the  30-inoh 
stop  gate  on  this  branch  line,  the  discs  of  which  being  loose  in 
the  cages  carrying  them,  kept  up  a  continual  rattle,  and  fears 
were  had  that  the  seats  would  become  so  defaced,  tliat  when 
needing  a  perfect  shut-off  between  the  mains  and  stand-pipe  we 
should  be  unable  to  do  so.     It  is  very  gratifying  to  know  that 
by  the  placing  of  this  regulator  valve  it  has  met  our  needs. 
An  8-inch  automatic  relief  valve,  with  its  Jidjuncts,  was  attached 
to  this  pipe  when  inserting  the  said  valve. 
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\gine  and  Boiler  House  Extension, — This  combination  of 
e  and  boiler  house  is  beinsj  extended  at  the  west  end  to 
room  for  the  fourth  engine  and  a  battery  of  four  boilers* 
extension  of  the  engine  house  proper  will  give  a  more 
letrioal  appearance  to  the  building.  It  will  be  remembered 
before  this  extension,  the  building  had  rather  a  lop-sided 
irance,  a  similar  extension  having  been  built  on  the  east 
lome  years  ago  for  the  third  engine.  Tiie  original  design 
iC  house  was  for  two  engines  only,  and  when  it  should 
ne  necessary  to  add  a  third  engine  an  additional  house 
d  be  built  on  the  west  half  of  the  grounds.  The  interior 
e  engine  house  pro|)er  will  have  a  floor  space  of  12,03'/. 5 
The  inside  measures  G9  x  18T.5  feet. 

ree  Jdains, — Plans  and  specifications  have  been  made  for 
and  specials  for  the  connecting  of  the  new  No.  4  engine 
our  two  liiK's  of  42-inch  mains.  The  arrangement  of  the 
for  connecting  said  engine  and  mains  is  rather  unique, 
rrangement  being  such  that  this  engine  can  be  run  in  con- 
>n  with,  or  independent  of,  either  of  the  other  three  en- 
,  and  can  be  used  jointly  with  either  of  the  two  mains  or 
wise,  and  when  a  third  main  is  added,  the  arrangement 
3  such  that  it  can  be  used  in  the  same  manner  with  this 
main  also.  The  specials  for  this  work  are  being  made 
le  Frontier  Iron  Works,  and  the  42-inch  gates  and  check- 
,  by  tlie  Murdock  Valve  Co. 

nduits. — Plans  and  specifications  have  been  made  for  a 
oot  cylinder  brick  conduit.  This  conduit  is  to  convey 
'ater  from  the  settling  basin  to  the  new  No.  4  engine. 
ower  or  south  end  will  connect  with  the  west  t^ate  and 
trainer  well  of  No.  1  effluent  conduit.  The  upper  or  north 
viU  connect  direct  to  the  suction  pij)e  of  said  engine. 
work  will  be  commenced  as  soon  as  the  weather  will  per- 

ssrs.  Langley  and  Jayne  have  the  contract  for  this  work. 
lox  sluice-gate  and  specials  for  the  same  are  being  made 
le  Russel  Wheel  &  Foundry  Co 
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Surface  Inlet, — No  extension  was  made  to  this  inlet  as  was 
recommended.  I  think  this  may  be  delayed  for  some  time,  as 
I  have  reason  to  believe  that  with  our  three  inlets  we  need  not 
fear  any  very  serious  trouble  from  anchor  ice.  Tlie  combined 
area  of  the  three  equals  76  square  feet  or  nearly  10  feet  in 
diameter. 

The  laying  of  the  No.  1  inlet  pipe  which  was  contracted  for 
in  1891,  but  which  was  not  quite  finished  at  its  close,  has  been 
completed  the  past  year. 

The  plan  which  Mr.  Case  mentions  in  our  last  year's  repolrt, 
of  spanning  the  settling  basin  with  a  wire  net-work  of  strain- 
ers, is  a  good  one,  and  one  in  which  I  fully  accord,  and  when 
I  can  give  it  the  attention  due  to  its  merits,  I  shall  make  such 
plans  as  may  meet  this  end. 

In  closing  this  report  it  is  only  courteous  to  say  that  the 
help  in  the  office  of  my  department  has  been  very  efficient  and 
the  co-operation  with  the  other  departments  very  harmonious. 

Transmitted  with  this  report  are  the  locations  of  the  pipes, 

mains  and  gates;  also  inventory  of  pipe,  special  castings  and 

tools  on  hand  to  January  3,  1893. 

Respectfully  submitted, 

HENRY  BRIDGE, 

Superintendent  of  Ki'tenmon  and  Construction, 
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PIPEAGE  OF  THE  CITY  OF  DETROIT, 

TBD  BY  BTRBBTS,   8HOWIN<i   Tim  KIND  AND  SIZE   OF   TIIK    IllON 
AND   WOOD  PIPE   NOW  IX  USE. 


It 


LOCATION.  ^^^        KIND. 

I  Vinewood  to  Hubbard 4  iron. 

rom  Scotten  78  f  t 4 

.,  ©.  from  Russell  849  ft  4 

from  Cass  to  Tenth ^ 

w.  from  Third  20  ft 0 

alley  s.  of,  from  Cass  to  w.  line  of  Lognon  farm 4 

alley  s.  of,  crossing  Sixth ^^ 

alley  n.  of,  from  First  to  Twelfth 4 

i.,  from  Gratiot  to  Center  Line  rtl <> 

>om 494  ft.  s.  of  Wight  to  JeffeiKon 4 

»M  from  John  R  to  Randolph 0 

from  Witherell  to  Hastings 4 

alley  s.  of,  from  240  ft.  e.  of  Clifford  to  C:!a88 4 

alley  n.  of,  from  Woodward  to  lOO  ft.  w.  of  Cass 4 

t^  from  Woodward  to  Orleans 4 

e.  from  Orleans  86  ft IH 

from  86  ft.  e.  of  Orleans  to  (Jratiot 10 

crossing  Gratiot '.  8 

,,  from  Field  to  E.  Boulevard 4 

w.  from  Crane  215  ft 4 

le  ave.,  from  Woodward  to  Cass 6 

from  Cass  to  Third 4 

w.  from  Fourth  150  ft 8 

e.  from  Crawford  480  ft 4 

from  Sixth  to  Serenth 4 

from  Seventh  t<»  alley  w.  of  Tnmibull 6 

from  alley  w.  of  Trumbull  to  alley  w.  of  Common- 
wealth   4 

crossing  Grand  River 6 

from  Woodward  to  w.  line  of  Brush  farm 4 

crossing  Brush 4 

w.  from  Beaubien  195  ft 4 

from  Beaubien  to  St.  Antoine 3 

from  St.  Antoine  to  Rivard 8        wood. 

from  Rivard  to  Russell 2^4  '* 

crossing  St.  Antoine  and  Hastings 4  iron. 

from  Russell  to  alley  w.  of  Dubois 4 

from  alley  w.  of  Dubois  to  Chene 8 

from  w.  line  of  Chene  to  w.  line  of  Grandy 4 

crossing  Grandy 8 

from  alley  e.  of  McDougall  to  401  ft.  e.  of  Morau 4 

from  Woodward  to  Russell 4 

from  Russell  to  Orleans 3 

from  Orleans  to  Dubois 4 

from  16-inch  mahi  to  e.  line  of  Woodward 6 


(I 
It 


i> 


It, 

1 1 
%  • 
i» 
i( 
ti 
(1 
i( 


1     ■•> 


78 


FORTY  FIRST    ANNUAL    RErORT    OF    THE 


I,OCATION. 


DIAM. 
INCHES. 


Alger  ave.,  e.  from  Woodward  514  ft 4 

Amherst  st.,  w.  f ri»m  Juiictiou  814  ft 4 

Amstinlam  st ,  erussiiij?  Woo.lwanl  \v.  side  and  from  e,  to,  w.  line  of 

Ca-;s 4 

Annexation  .St.,  e.  from  Junction  .j")S  ft 4 

Anrhon  st.,  w,  from  Jim.:tion  4iH)  ft 4 

Antietam  st.,  from  Rivard  to  23  ft.  w,  of  McDoiiffall 4 

Antoinette  St.,  crossing:  Cass  and  Second 4 

•♦  e.  from  Second  105  ft 3 

"  w.  from  Twelfth  IJKJlt 4 

w.  from  Wabash  1  as  It 4 

w.  from  Fourteenth  2*23  ft 4 

"  crossin;^  Fit?hteenth.  e.  side 4 

Arlin.u^ton  ])!.,  from  Woodward  to  Ca.ss 4 

Arndt  .st.,  from  Grai ii)t  to  '2T'i  ft.  e.  of  ,7o;«.  Campau 2J4 

"  crossing?  .Jos.  ( 'ampau 4 

"  from  '^7ii  It.  e.  of  .Jt)s.  C'am|).iu  lo  all»'y  w.  <»f  ^IcDouji^all 3 

fr«>in  alley  e.  of  >reI)oii;j:all  to  Klmw«)od 3 

"  from  Ehnwdod  to  Mt.  Elliott 4 

Artillery  ave,,  crossin;^:  River  St.  and  Fort    0 

.s.  from  Dix  477  rt 8 

Ash  St.,  fr.);n  (rrand  jiiv'r  to  alley  e.  of  TninH)ull   4 

'•      from  alley  w.  of  rniml)ull  to  National 8 

"      from  ilarrison  to  Tw«*!frli 4 

•'      from  Twrlftli  t«>  alley  e.  of  Wabash 2J4 

'*      w.  from  Wabash  14K  ft 4 

"      crossin;^  Fift'enth  and  SixteiMitli 4 

from  Sixteenth  to  Sevent-'enth 4 

"      from  Seventeenth  to  Ei;^hleenth H 

crossing;  EijfiitiuMJth  to  alley  w.  of 4 

"      e.  from  Humboldt  lOf,  ft 3 

"      from  Humboldt  to  Sullivan 4 

*'      w.  from  Sullivan  :in  f  et   3 

'*      e.  f roni  Maybury  ;i.M)  ft 4 

"      from  e.  line  of  Tillman  to  w.  line,  of  Twenty-f<mrth 4 

*'      from  Twenty  seventh  to  Vinewood 4 

Atwaler  St..  from  Griswold  to  Shelbj' 3 

"  from  (Iriswold  to  Bates 6 

"  from  Rantlolph  to  '315  ft.  e.  of  St.  .Vubin 4 

•'  from  'il'i  fi.  e.  of  Sr.  Aubin  to  Mcl)oiij?all G 

*'  alley  s.  of,  from  alley  w.  of  Bates  to  Randolph 4 

Audr.un  (in  Vuv,  wiili)  fro. a  Clipp..*rc  to  .Michigan  Brass  and  Iron  Works 

1,808  ft 4 

Aurolia  St.,  w.  from  Twelfth  lOJ  f-jet 4 

Avery  ave.,  crossin;^  Grand  River 6 

'*  from  alley  s.  of  Lysander  to  125  ft.  n.  of  Putnam 6 

from  Merrick  to  345  fr.  n.  of  Kirby 0 

B  St.,  w.  from  Vinewood  313  ft 4 

Bag^  St.,  from  Woodward  to  Fif te(mth 24 

"        from  Fifth  to  Crawford 3 

"        crossing  (Crawford  e.  side 4 

Ba^^loy  ave.,  froiri  Park  to  Clifford 4 

'*  alley  e.  of.  from  alley  n.  of  Park  to  Cass 4 

••  alley  w.  of,  from  230  ft.  n.  of  Clifford  to  Grand  River 4 

Baker  at.,  from  Seventh  to  Twimty-fourth 8 

from  S'-'veuth  to  Eighth 4 
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LOCATION.  j^^^^        KIND. 

It,  from  Twenty-fourth  to  Vinewood •. 4  iron. 

orossiiif?  Twenty -fifth  and  Vinewood  e.  side  29  ft 6 

from  Hubbard  to  Scotten 4 

alley  s.  of,  from  Wabash  to  Fourteenth 4 

in  ave.,  from  Jefferson  to  Kercheval 6 


from  Mack  to  Warren 10 


•  4 


(t 


tl 
i. 


(( 


•  from  Gratiot  to  Center-line  rd 8 

tore  ave.,  from  Woodward  to  w.  line  of  Crawford 4 

•*  w.  from  Suilivan  SW7  f t 4 

**  crossing  Brusli  w.  side  38  ft 4  " 

"  from  Woodward  to  w.  line  of  Brush 3  *' 

It.,  from  Atwater  to  Farmer  6  " 

from  Congress  to  Cbamplain 30 

1  St.,  from  Brush  to  211  ft.  e.  of  St.  Antoine 4 

len  St.,  from  Atwater  to  Clinton  6 

crossing  Chauiplain 8 

from  Clinton  to  Watson 4 

from  Watson  to  Harper 10 

from  Harper  to  s.  line  of  n.  Boulevard 6 

from  s.  line  of  n.  Boulevard  to  n.  line  of  same 10  *' 

lit  ave.,  n.  from  Jefferson  585  ft 6  " 

from  5a5  ft.  n.  of  Jeffei-son  to  'i83  ft.  n.  of  St.  Pan  • 4  " 

from  282  ft.  n.  of  St.  Paul  to  203  n.  of  Kercheval C 

from  Mack  to  295  ft.  s.  of  Gratiot 0 

from  Gratiot  to  UK)  ft.  n.  of  Forest 6 

crossing  n.  Boulevard tt 

St.,  from  Twenty-seventh  to  Vinewood 4  " 

8t,  from  First  to  Seventh 4  ** 

8t,  from  Riopelle  to  St.  Aubin 2J4     wood. 

e.  from  St.  Aubin  300  ft 4  iron. 

w.  from  Dubois  100  ft 3  " 

crossing  Dubois  and  Chene 4  " 

from  Dubois  to  G randy 3 

from  Grandy  to  Jos.  Campau 214     wood. 

e,  from  McDougall  40i  ft 4  iron. 

Bleave.,  from  Parker  to  250  ft.  n.  of  Coe G 

ue  ave.,  from  Jefferson  to  s.  line  of  Superior 6 

crossing  Gratiot 6 

from  Gratiot  to  30  ft.  s.  of  Farnsworth 4 

crossing  n.  Boulevard 8 

nt  ave.,' from  lt5-in.  main  to  e.  line  of  Woodward 6 

1 8t.,  from  Brush  to  Russell 4  " 

It.,  from  Gratiot  to  Jos.  Campau 3 

from  Jos.  Campau  to  alley  w.  of  McDougall 2J4     wood. 

crossing  Joseph  Campau  and  Elmwood 4  iron. 

from  alley  e.  of  McDougall  to  Elmwood 3 

from  Ellery  to  Mt.  Elliott 4 

I  St.,  from  Twenty  seventh  to  190  ft.  e.  of  Vinewood 4 

I  ave.,  from  16-inch  main  to  w.  line  of  Woodward 6 

w.  from  Woodward  1616  ft 4 

St.,  crossing  Collins 6 

w.  from  Collins  814  ft 4 

w.  from  Moran  284  f t 4 

crossing  E.  Boulevard,  e.  side  31  ft 6 

rard  East,  e.  side,  from  255  ft.  s.  of  Jefferson  to  Congress 6 

e.  side,  s.  from  Agnes  121  ft 6. 
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Boulevard  Kat«t,  w.  side,  from  Jefferson  ave.  main  to  n .  line 6 

w.  side,  n.  from  St.  Paul  52  ft (i 

"  both  sides,  crossing  Mack  n.  side 4 

e.  side,  s.  from  Gratiot  2U  f t 4 

"  w.  side,  crossing  Fanisworth  and  Ferry 8 

"  e.  side  crossing  Famsworth  and  N  Boulevard tJ 

**  w.  side,  crossing  N.  Boulevard 8 

Boulevaixl  North,  n.  side,  crossing  Frontenac 8 

*•  both  sides,  crossing  Helen.  Canton  and  Concord C 

"  both  sides,  crossing  Bellevue,  Beaufait  and  Meldrum..  0 

*'  both  sides,  crossing  Mt.  Elliott,  Ellery  and  Moran (J   ' 

'•  both  sides,  crossing  Collins G 

Boulevard  East,  both  sides  crossing  Hendrie,  Medbury  and  Pi(iuette (J 

**  e.  side,  crossing  Harper,  Boone  and  Kanter li 

Boulevard  North,  from  Collins  to  Grand  River 24 

"  from  Grand  River  to  14  ft.  \v.  of  w.  Boulevard 1»» 

"  s.  side,  from  Woodward  to  100  ft.  e.  of  Rivard 4 

"  u.  side,  crossing  "NVofKlward 6 

''  n.  side.,  e.  from  Grand  River  (iO()  ft 4 

s.  side,  crossing  Ca.Ms  and  Fourteenth 4 

s.  side,  crossing  Crawford,  e.  side 4 

'•  both  sides  crossing  Eighteenth 4 

s.  side,  from  e.  line  to  :-)01  ft.  w.  of  Twelfth 4 

"  s.  side,  from  f.  line  of  Gran<l  River  to  e.  sid*'  of  W. 

Boulevanl 4 

BoulevanI  West.  e.  side  s.  from  N.  Boulevard  H51  ft 4 

w.  side  .s.  from  N.  Boulevanl  117  feet (i 

*•  both  sides  crossing  Buchanan 0 

"  from  nlle}'  e.  of  Twenty-seventh  to  Hubbard G 

*'  from  Myrtle  to  Michigan G 

w.  side  s.  from  Michigan  25G  ft 4 

from  327  ft.  s.  of  Toledo  to  Dix G 

"  e.  side  from  Dix  to  Baker <i 

w.  side  from  Baker  to  Shady  T-aiie 3 

*'  both  sides  from  Shady  Lane  to  F'ort 4 

Bowen  ave.,  from  Jefferson  to  177  ft .  n.  of  Poutiac i\ 

Brady  St..  from  Woodward  to  Beaubien G 

**         from  Beaubien  to  Rus.«e.ll 4 

Brainard  st.,  from  Cass  to  Third 4 

from  Third  to  alley  w.  of 214 

from  Fourth  to  alley  w.  of 4 

'•  from  alley  w.  of  Fourth  to  Crawford 3 

♦*  from  Sixth  to  Seventh 4 

"  from  e.  line  of  St'venth  to  Trumbull G 

Brandon  ave.,  from  Hubbard  to  Junction 4 

Bratshaw  st.,  from  Third  to  Fourth 2)4 

Breckenridge  st.,  w.  from  Fourteenth  140  ft 4 

♦'  from  143  ft.  e.  of  Seventeenth  to  Eighteenth 4 

"  w.  from  Humboldt  7-1  ft 4 

Brevoort  pi.,  from  alley  w.  of  Eighteenth  to  Nineteenth 4 

'*  crossing  Twenty-second 4 

**  e.  from  Twenty-second  240  feet 2^ 

Brewster  St.,  from  Brush  to  Russell 4 

"  from  Rioi)elle  to  Gratiot 4 

Brigham  St.,  from  Third  to  Grand  River.  .30 

from  Fourth  to  Eighth 4 
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BLSt,  crossing  Lincoln  and  Twelfth 4  iron 

e.  from  Twelfth  196  ft 4 

pL,  from  Twenty-first  to  Twenty-second 4 

it,  from  Atwater  to  Jefferson 6 

.  from  Jefferson  to  Congress 4 

from  Congress  to  Oratiot 8 

from  Gratiot  to  Wilkins 4 

from  Edmwid  to  Watson 24 

from  Watson  to  Benton 6 

crossing  Eliot  and  Rowena 4 

from  Alexandrine  to  106  ft.  s.  of  Piquette 6 

from  s.  line  of  Piquette  to  106  ft.  n.  of  Trombly 6 

8.  from  Baltimore  109ft 6 

n.  from  Baltimore  280ft 3 

from  280  ft.  n.  of  Baltimore  to  251  ft.  n.  of  Milwaukee 4 

from  261  ft.  n.  of  Milwaukee  to  24-inch  main  in  N.VBoulevard.    8 

frcHn  Horton  to  Hamlin 4 

crossing  Chandler 6 

,  St,  w.  from  Twelfth  188  ft 4 

lan  St.,  from  Grand  River  to  Vinewood 30 

from  Vinewood  to  Livemois 16 

from  Wabash  to  Fifteenth 4 

w.  from  Seventeenth  169  ft 4 

from  Eighteenth  to  387  ft.  w.  of  Humboldt 4  " 

from  76  ft.  e.  of  Sullivan  to  e.  line  of  Maybury 3 

from  e.  line  of  Maybury  to  Williams 4 

from  Twenty-third  to  w.  line  of  Twenty-fourth 4 

fromScotten  to  Twenty-eighth 4 

alley  s.  of ,  from  Joe  to  Howell 6 

e  pL,  from  Waterloo  to  Cleveland 8 

r  St.,  from  Michigan  to  Julia 6 

out  St.,  from  Seventh  to  alley  e.  of  Trumbull 4 

from  alley  w.  of  Trumbull  to  National 4 

e.  from  Wabash  263  ft 4 

e.  from  Seventeenth  144  ft 4 

from  227  ft  e.  of  Maybury  to  Williams 4 

from  Fifteenth  to  Twenty-fourth 24 

ram  Vinewood  to  Hubbard ...    4 

ic  ave.,  from  pumping  works  to  Mack 42 

crossing  Jefferson  to  n.  line 6 

from  1,000  ft.  n.  to  2,060  ft.  n.  of  Jefferson  ave ...    6 

ic  square,  s.  side,  from  Woodward  to  Randolph 24 

n.  side,  from  Monroe  to  Bates 6 

alley  n.  of  from  aUey  w.  of  Bates  to  Randolph 4 

m  St.,  from  Brush  to  Russell 4 

w.  ftx>m  Riopelle  159  ft 4 

from  Dequindre  to  w.  line  of  Chene 4 

f rom  w.  line  of  Chene  to  Grandy .*..    8 

on  ave.,  from  24  inch  main  to  132  ft.  n.  of  N.  Boulevard 6 

from  182  ft.  n.  of  N.  Boulevard  to  Pallister 4 

from  Pallister  to  28  f t  n.  of  Koch 6 

lu  st,  from  River  st  to  Fort 6 

n.  from  Diz  448  f t 4 

Mil  ave.,  from  River  st.  to  Driggs 6 

from  324  ft.  s.  of  Fort  to  Celeron 6 

from  s.  line  of  Dix  to  62  ft.  n.  of  McMillan 6 
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CampbeU  ave.,  from  Romeyn  to  Dunn 6 

"  from  Jackson  to  161  ft.  n.  of  Herbert 6 

Canfield  ave.,  from  Woodward  to  Third 80 

"  from  Woodward  to  Third 4 

from  Fourth  to  Cfrawford 4 

from  Sixth  to  e.  line  of  Seventh 8 

crossing  Seventh 4 

from  Twelfth  to  48  ft.  e.  of  Thirteenth 8 

e.  from  Thirteenth  48  ft 4 

from  Woodward  to  Collins 42 

from  Woodward  to  767  ft.  w.  of  Mt.  Elliott 6 

w.  f  rom  Mt.  EUiott  767  f  t 4 

alley  s.  of,  e.  from  Hastings  831  ft 3 

alley  n.  of,  e.  from  Hastings  385  ft 8 

alley  n.  of,  e.  from  Second  150  ft 3 

CaniflF  ave.,  from  16-in.  main  to  w.  line  Woodward 6 

"  w.  from  Woodward  27  ft 4 

Canton  ave. ,  from  JeflFerson  to  210  ft.  n.  of  Kercheval 6 

crossing  Mack 6 

s.  from  Gratiot  1,052  ft 6 

from  95  ft.  s.  of,  to  118  ft.  u.  of  Famsworth 6 

crossing  N.  Boulevard , 6 

s.  from  Piquette  260  ft 6    . 

Caroline  St.,  w.  from  Twelfth  192  ft 8  &  4 

Cass  st,  from  Woodbridge  to  Jefferson 8 

"      from  Jefferson  to  Fort  24 

'*       from  alley  n.  of  Michigan  to  Spencer 4 

"       alley  w.  of,  from  alley  n.  of  Adams  to  119  ft.  s.  of  Gilman.  ...  4 

•*       alley  w.  of,  s.  from  Gilman  119  ft 3 

Cass  St.  and  ave.,  from  Jefferson  to  Joy. 10 

Cass  ave.,  from  Joy  to  Alexandrine  and  crossing  Canfield 8 

from  Alexandrine  to  118  ft.  s.  of  D.  &  B.  C.  R.  R 6 

from  118  ft.  s.  of  D.  &  B.  C.  R.  R.  to  Milwaukee 8 

from  s.  line  of  N.  Boulevard  to  24-in.  main 8 

west  side,  crossing  Forest  and  Putnam 4 

alley  w.  of ,  from  Ledyard  to  Bagg , 4 

Catherine  St.,  from  Gratiot  to  Rivard 4 

"  crossing  Rivard 6 

"  from  Rivard  to  Dequindre 4 

•'  from  Dequindre  to  St.  Aubin 3 

*•  from  St.  Aubin  to  Elmwood 4 

Cavalry  ave.,  from  416  ft.  s.  of  Cadet  to  n.  line  of  Dix 6 

'*  from  n.  line  of  Dix  to  Toledo 4 

Celeron  st.,  from  Junction  to  274  ft.  w.  of  Campbell 4 

Celia  St.,  from  Twelfth  to  Thirteenth 4 

**       from  Thirteenth  to  Wabash 3 

Center-Tjine  rd.,  from  Baldwin  to  Vandyke 6 

Champlain  St.,  from  Randolph  to  St.  Aubin 30 

•♦  from  Randolph  to  alley  e.  of 4 

••  from  St.  Antoine  to  Orleans 4 

•'  from  Orleans  to  Elmwood 6 

from  Elmwood  to  250  ft  w.  of  Lieb 4 

w.  from  Lieb  250  f t 3 

from  Lieb  to  Field 4 

crossing  E.  Boulevard G 

from  Field  to  e.  line  of  Baldwin 6 
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It.,  w.  from  Crane  288  ft 4  iron. 

alley  n.  of ,  from  Brush  to  St.  Antoine 4  ** 

'«*.,  from  Woodward  to  w.  line  of  Oakland 6 

kve.,  from  Holcomb  to  McClellan. 4 

from  Sixth  to  Seventh 4 

■t,  from  C^ene  to  e.  line  of  Jos.  Campau 4 

from  Jos.  Campau  to  alley  w.  of  McDougall 8  '* 

from  alley  e.  of  McDougall  to  Elmwood 4 

from  Ellery  to  Mt.  Elliott 4 

w.  from  Concord  142  ft 4 

ro.,  from  Woodward  to  alley  e.  of  Third 4 

w.  from  Fourth  1 81  ft 3 

e.  from  Fifth  180  ft 4 

rom  alley  e.  of  Russell  to  e.  line  of  Riopelle 3 

rocBing  Russell  e.  side  and  Riopelle  w.  side 4 

rom  Congress  to  Canfleld 30 

rom  Atwater  to  N.  Boulevard  (s.  line) 6 

from  Orand  River  to  alley  w.  of  Trumbull 4 

from  alley  w.  of  Trumbull  to  National 3 

from  Harrison  to  Twelfth 4 

.,  from  Russell  to  Elmwood 4 

.,  from  alley  w.  of  Eighteenth  to  Nineteenth 4 

L  from  Grand  River  167  ft 4 

Bt,  e.  from  Lansing  134  ft 4 

crossing  Tenth  to  170  ft.  w 4 

crossing  Eleventh 4 

alley  s.  of,  from  Eighth  to  Tenth 4 

kve.,  from  16  in.  main  to  w.  line  of  Woodward 6 

w.  from  Woodward  1,275  ft. 4 

from  River  st.  to  Fort 8 

from  1,000  ft.  n.  of  Fort  to  s.  line  of  M.  C.  R.  R 8 

from  8.  line  of  M.  C.  R.  R.  to  Michigan 6 

from  Mich.  Pen.  Car  Wks  to  Michigan 4 

in  car  works*  grounds 6 

w.from  Scotten292ft , 4 

e.  from  Clark  ave.  282  ft 4 

n,  and  s.  from.4-in.  pipe  607  ft 8 

tTe.,  from  e.  line  of  Woodward  to  Crawford 6 

t,.  from  St.  Aubin  to  Elmwood 10 

from  Elmwood  to  Burlage  pi 8 

jdace,  crossing  Crawford  e.  side 4 

e.  from  Crawford  264  ft 3 

alley  n.  of,  crossing  Crawford  e.  side 4 

alley  n.  of,  from  Crawford  to  alley  w.  of  Fourth 3 

from  e.  line  of  Woodward  to  Washington 12 

from  alley  w.  of  Griswold  to  e.  line  of  Washington 4 

from  Park  pi.  to  Sproat 4 

from  Gratiot  to  Rivard 10 

from  Rivard  to  Orleans 16  ** 

nd  ave.,  from  Orleans  to  Elmwood 8  *' 

w.  from  Crane  211  ft 4  " 

,  n.  from  Dennis  481  ft 4  " 

om  Van  Dyke  to  Belle  Isle 6 

crossing  Russell  e.  side 4 

from  Gratiot  to  Canfleld 42 

from  Canfleld  to  Griffin 30 
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■t,  croflsing  Twelfth  st 4 

from  Twelfth  to  Thirteenth. 3 

from  Foundry  to  Twenty-second 4 

from  Twenty-third  to  Twenty-fourth 4 

.,  eroasincf  Oollins  e.  side 6 

finom  e.  line  of  Oollins  to  888  f t.  e.  of  Moran 4 

art  st^  from  Woodward  to  Cass 4 

iaoe,  8.  from  Theodore  260  ft ^ 

Kw,  frinn  Ltvemois  to  Clippert 4 

tre  St.,  fipom  Woodbridf^e  to  Jefferson 6 

w.  side  from  Jay  to  Waterloo 4 

e.  side  from  Waterloo  to  Oratiot 4 

8.  from  Adelaide  306  ft 4 

from  Alfred  to  Pierce 4 

from  Canfleld  to  WiUis 4 

Dourt,  n.  from  Hancock  12  ft 4 

from  12  ft.  n.  of  Hancock  to  270  ft.  n. 8 

I  st,  from  Brush  to  St.  Aubin 4 

.,  croflsing  Twenty-third 6 

frinn  Twenty-fourth  to  Artillery  10 

na^e.,  n.  from  River  st.  568  ft... 6 

from  8.  line  of  Fort  to  n.  line  of  Dix 6 

iTe.,  from  Junction  to  Campbell 4 

dc  St.,  from  Swain  to  Lady's  lane 4 

Bt,  from  Atwater  to  Clinton 6 

from  Clinton  to  Hunt 8 

from  Hunt  to  n.  line  of  Leland 6 

from  n.  line  of  Leland  to  Canfleld 3 

from  Canfleld  to  188  ft.  n.  of  Frederick 4 

from  188  ft.  n.  of  Frederick  to  Ferry 6 

from  Ferry  to  888  ft.  n.  of  Palmer 4 

from  100  ft.  s.  of  Medbury  to  20  ft.  s.  of  Harper 4 

from  20  ft.  s.  of  Harper  to  102  ft.  n.  of  Piquette 8 

crossing  N.  Boulevard, 8 

.  St  from  Woodward  to  Cass 4 

der  ave.,  e  from  Crane  297  ft 4 

L,  from  Campbell  to  Wesson 6 

r.  from  Vinewood  416  ft 4 

torn  Twenty-sixth  to  e.  line  of  W.  Boulevard 4 

1  pL,  from  Woodward  to  Brush 24 

St.,  from  River  st.  to  alley  s.  of  Fort 4 

from  Fort  to  alley  n.  of ^ 

from  Baker  to  Cherry 4 

from  Grand  River  to  Brigham 8 

crossing  Brigham  s.  40  ft 6 

from  Brigham  to  Lysander 4 

ath  St.,  from  Fort  to  50  ft.  n.  of  Linden 6 

from  60  ft.  n.  of,  to  370  ft.  n.  of  Linden 3 

from  870  ft.  n.  of,  to  468  ft.  n.  of  Linden 4 

from  468  ft.  n.  of  Linden  to  Buchanan 6 

crossing  Myrtle 8 

from  Buchanan  to  369  ft.  n.  of  Breckenridge 4 

from  Grand  River  to  s.  line  of  N.  Boulevard 6 

crossing  N.  Boulevard 8 

n.  of  N.  Boulevard  228  ft 6 

alley  w.  of ,  from  Brevoort  to  Webster  pL 4 
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Eighteenth  at.,  alley  w.  of,  from  St.  Clair  to  Wing  pi 4 

"  alley  w.  of,  from  Chipman  to  Johnson 4 

Eighteenth-and-a-half  st.,  s.  from  River  st.  504  ft 3 

"  from  River  St.  to  Fort 4 

Eleventh  st.,  from  Leverette  to  Michigan 6 

Ellery  St.,  from  Amdt  to  Berlin 6 

**         from  Mack  to  Pulford 6 

"         from  Zender  to  Gratiot 6 

"  from  s.  toX  line  of  N.  Boulevard 6 

Ellery  pi.,  from  Forest  to  Hancock 3 

Eliot  St.,  from  Woodward  to  Riopelle 4 

Elizabeth  st.,  both  sides,  from  alley  e.  of  Woodward  to  200  ft.  w.  of  Brush.  4 

from  200  ft.  w.  of  Brush  to  Hastings 4 

"  alley  s.  of,  from  alley  e.  of  Woodward  to  Witherell 3 

Elm  Grove  ave.,  from  Crane  to  Holcomb 4 

Elm  St.,  from  Seventh  to  alley  e.  of  Tnimbull 4 

"      from  alley  w.  of  Trumbull  to  National 4 

**       from  Harrison  to  alley  e.  of  Wabash 4 

Elmwood  ave.,  from  JeflFerson  to  Monroe 4 

*•  from  Monroe  to  Maple 0 

"  from  Waterloo  to  Hunt 4 

"  from  Hunt  to  Gratiot 6 

Endicott  ave.,  crossing  Woodward,  e.  side 4 

Englewood  ave.,  from  16-in.  main  to  e.  line  of  Woodward 6 

*'  from  e.  line  of  Woodward  to  w.  line  of  Oakland 4 

Erskine  st.,  from  Woodward  to  Brush 4 

Euclid  ave.,  from  16-in.  main  to  w.  line  of  Woodward 6 

Exposition  Grounds,  s.  from  River  st.  948  f t 4 

F  St.,  w.  from  Vinewood  140  ft 4 

Farmer  st.,  from  Bates  to  Gratiot 6 

"  from  16  ft.  8.  to  38  ft.  n.  of  30-inch  main  in  Gratiot 8 

Farnsworth  st.,  from  Woodward  to  Beaubien 6 

•'  from  Beaubien  to  Russell 4 

crossing  Rivard  60  ft 6 

from  Russell  to  Grandy..-- 4 

from  Mitchell  to  McDougall 4 

crossing  Collins 6 

from  Collins  to  Moran 3&4 

from  Canton  to  Helen 4 

w.  from  Van  Dyke  301  ft 4 

"  crossing  E.  Boulevard 6 

Ferdinand  St.,  n.  from  River  St.,  975  ft 4 

s.  from  Fort  480  ft 4 

**  from  Porter  to  140  ft.  n.  of  Christiancy 6 

"  from  360  ft.  s.  to  300  ft.  n.  of  Dix 6 

Ferry  ave.,  from  Woodward  to  Russell 4 

"  from  Russell  to  St.  Aubin 8 

from  St.  Aubin  to  Mitchell 4 

from  w.  line  to  12  ft.  e.  of  Collins. ..'. 8 

w.  from  Collins  60  ft 6 

w.  from  Moran  247  ft 4 

crossing  E.  Boulevard 8 

w.  from  Vandyke  263  ft 4 

alley  s.  of.  from  alley  w.  of  St.  Aubin  w.  168  ft 2^ 

Field  ave.,  from  Jefferson  to  740  ft .  n.  of  Waterloo 6 

from  4  ft.  s.  of  Mack  to  177  ft.n.  of  Medbury 6 
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a^e.,  trom  16-inch  main  to  w.  line  of  Woodward —  6         iron. 

w.  from  Woodward  1 88  ft 4 

■t,  from  Oongreas  to  alley  n.  of 8 

fromalley  a.  of  to  alley  n.  of  Lafayette 4 

from  LabroBse  to  alley  n.  of 4 

from  Michigan  to  Noble  4 

both  sides  of  Elton  and  Crawford  parks 4 

from  Holden  to  144  ft.  s.  of  Piquette 4 

nth  St,  from  Fort  to  n.  line  of  Grand  River 6 

from  Bagg  to  Buchanan 24 

n.  from  Warren  848  ft 6 

from  s.  to  n.  line  of  N.  Boulevard 6 

rtb,  from  Front  to  Jefferson 6 

from  Jefferson  to  alley  n.  of  and  crossing  Congress 8 

from  Woodbridge  to  Fort 4 

from  Fort  to  Grand  River 6 

alley  e.  of  from  alley  n.  of  Michigan  to  Spencer 4 

eraTe.,  from  Jefferson  to  118  ft.  n.  of  St.  Paul 0 

her  St,  w.  from  Wesson  288  ft 4 

DOB  St.,  from  Harper  to  Piquette 4 

sr  St,  n.  from  Forest  280  ft 3&4 

it  ave.,  from  Woodward  to  Cass 4 

both  sides  from  Cass  to  Third 4 

from  Fourth  to  Seventh  and  crossing  Trumbull 4 

from  Avery  to  190  ft.  w.  of  Twelfth 4 

from  Woodward  to  824  ft.  w.  of  Rivard 4 

from  Russell  to  377  ft.  e.  of  Chene 4 

w.  from  Grandy  225  ft 2^     wood. 

crossing  Collins 6  iron. 

from  Collins  to  Moran 4 

from  124  ft.  w.  of  Ellery  to  Mt.  Elliott 4 

w.  from  Beaufait  167  ft 4 

w.  from  Baldwin  164  ft 4 

alley  n.  of,  from  Orleans  to  alley  e.  of  Riopelle 3&4 

Bt,  from  Woodward  to  Griswold ♦ 4 

frcHn  Woodward  to  Seventh 16 

from  Seventh  to  Fourteenth 6 

from  Fourteenth  to  Hoffman 8 

from  Hoffman  to  Twenty -fourth 6 

from  Twenty-fourth  to  w.  line  of  ArtiUery 8 

from  St.  Antoine  to  Meldrum 4 

w.  from  Helen  168  ft 4 

alley  n.  of,  w.  from  Brush  135  ft 2^     wood 

alley  n.  of ,  from  Brush  to  St.  Antoine 4  iron. 

idiy  St.,  from  Baker  to  Michigan 6  *' 

th  St.,  from  Woodbridge  to  Lamed 4  " 

*  from  Lamed  to  Congress 8  •' 

»  from  Fort  to  Grand  River 6  " 

th  ave.,  from  Grand  River  to  Bagg 4 

'  from  Bagg  to  Brigham 6  *' 

'  from  Brigham  to  Holden 4  •' 

'.  alley  w.  of,  from  Brainard  to  alley  n.  of 4  " 

'  alley  w.  of ,  from  Selden  to  alley  s.  of 4  *' 

'  from  16in.  main  to  w.  line  of  Woodward 6  " 

rtoenth  ave.,  from  Fort  to  Lafayette 8  " 

"  w.  side,  n.  from  Porter  402  ft 4  ** 
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DLIM. 
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Fouru^nth  av«r.,  f ror/i  I^fay«rttfr  to  Ba;r^ 10 

**  from  BaiTi?  to  Oraiid  Kivfrr S 

from  Grarid  River  to  s.  iine  of  X.  EJ^'Ulevar : 6 

'*  from  s.  'o  n.  lin»j  of  N.  Boulevard h 

Fox  St.,  from  Frank  to  AJexandrine 3A4 

Frank  St..  from  Fourth  to  114  ft.  w.  of  Sixth 4 

frr^m  1 14  ft,  w .  of  Hixth  to  alley  e.  of  S**v»riith 3 

Franklin  St.,  frr>m  Randolph  to  Beaubien 4 

'■  from  Beaubien  to  Orleans 6 

'  f  rr^m  Orleans  to  25  ft.  e.  t>f  Dequindre 4 

•'  from  25  ft.  ♦-.  of  De^iuindre  to  McJLK>ugall 6 

"  from  Walker  to  Adair 4 

•'  cn^sfiiug  Lieb  w.  side 4 

•'  w.  from  Lieb  310  f t oj^ 

"  alleys  n.  and  s,  of.  from  McDoiigall  to  Walker 4 

Fr^lerick  .st.,  from  Woodward  to  124  ft.  e.  of  Rioijelle 4 

*'  from  252  ft.  w.  of  St.  Aubin  to'Jos.  Campau 4 

••  crr^ssinji^  Collins 6 

'*  from  Helen  to  E.  Boulevard 4 

"  frf>m  Baldwin  to  Van  Dyke 4 

Front  St.,  from  170  ft.  f.  of  First  to  Second  4 

e.  from  Third  107  ft 6 

"         alley  n.  of,  from  Second  to  Third 4 

Frontenac  ave.,  from  S-in.  main  to  n,  line  of  N.  Boulevard 8 

"  8.  from  Medbury  03  f t 6 

Oallaf^her  pi.,  from  Crawford  to  alley  w.  of  Fourth 4 

Oarfield  ave.,  from  Woodward  to  w.  line  of  Brush  farm 4 

*'  crossing  Brush 4 

"  from  255  ft.  w.  of  Beaubien  to  e.  line  of  St.  Aiitoine 4 

w.  from  Hastings  359  ft 3 

from  Hastiuf^  to  47  e.  of  Chene 4 

from  47  ft.  e.  of  Chene  to  Grandy 3 

crossing  Grandy 4 

«*.  from  McDougall  218  ft 4 

crossing  Collins 6 

w.  from  Moran  218  ft 4 

w.  from  Beaufait  182  ft 4 

alley  s.  of,  w.  from  Hastings  309  ft 4 

Gilbert  St.,  e.  from  Scotten  3(38  ft 4 

(f ilman  St.,  from  C.ass  to  Grand  River 4 

Gladstone  ave.,  from  16-inch  main  to  7.55  ft.  w.  of  Woodward 6 

"  St.,  w.  from  Twenty-seventh  105  ft 4 

••  crossing  Vinewood  e.  side 4 

( Uynn  court,  from  Iti-inch  main  to  w.  line  Woodward 6 

"  w.  f rom  W^oodward  300  ft 4 

(ioethe  St.,  e.  from  McCUellan  228  ft 4 

(lolduer  ave.,  from  Michigan  ave.  to  G.  T.  Ry 6 

Grand  River  ave.,  from  W^oodward  to  Cass 8 

"  from  Cass  to  Third 6 

"  from  Third  to  400  ft.  w.  of  Humboldt 8 

from  400  ft.  w.  of  Humboldt  to  Vinewood  0 

"  from  Vinewood  to  N.  Boulevard 10 

*'  from  N.  Boulevard  to  city  limits 6 

from  Brigliam  to  Buchanan 30 

connecting  8-inch  to  80-inch  mains  iu  Buchan  an  22  ft..  8 

s.  side,  from  Second  to  ."Hi  ft.  e.  of  Cherry 4 
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LOCATION. 


DIAM. 
INCHES. 


far  ave.,  n.  side  e.  from  Eighth  110  ft 3 

alley  n.  of,  from  10  ft.  w.  of  Bagley  to  alley  w.  of 4 

alley  n.  of,  from  Fourth  to  Union 4 

alley  n.  of,  w.  from  Lincoln  47  ft 4 

alley  n.  of,  from  47  ft.  w.  of  Lincoln  to  alley  w.  of . . . . .  2^ 

alley  n.  of,  from  Trumbull  to  alley  w.  of 6 

?©.,  from  Gratiot  to  Pierce 8 

from  Pierce  to  Harper 6 

n.  from  Harper  322  ft 4 

from  322  ft.  n.  of  Harper  to  Chene 6 

trt»  n.  from  Warren  318  ft 4 

crossing  Twelfth  w.  side , 4 

fh>m  Twelfth  to  Thirteenth 3 

pi.,  from  Thirteenth  to  Wabash 3 

crossing  Wabash  e.  side 4 

re.,  from  Woodward  to  Raynor 80 

from  Woodward  to  Brush 10 

from  Brush  to  64  ft.  w.  of  Sheridan 6 

from  64  w.  of  Sheridan  to  266  ft.  w.  of  Butler 8 

w.  from  Butler  266  ft 6 

from  30  in  main  in  Mullett  to  w.  line  of  Rivard  s 10 

from  w.  line  of  Rivard  s.'to  St.  Aubin 12 

).,  from  Holden  to  Milwaukee 6 

8.  from  24  inch  in  N.  Boulevard  87  ft 6 

,  e.  from  MitcheU  68  ft 4 

St,  from  Detroit  river  to  Atwater 3 

from  Atwater  to  State 6 

s.  from  12  hi.  main  in  Cliflford  60  ft 10 

1.,  from  Pallister  to  Whitaker 6 

,  from  e.  line  Mullett  farm  to  Orleans 4 

from  Orleans  to  230  ft.  e.  of  St.  Aubin 3 

from  230  ft.  e.  of  St.  Aubin  to  Dubois 4 

from  Chene  to  Joseph  Campau 4 

from  Joseph  Campau  to  Walker 6 

e.,  from  16-in.  main  to  e.  line  of  Woodward 6 

e.  from  Woodward  158  ft 4 

srossing  Riopelle 4 

Crom  Riopelle  to  w.  line  of  St.  Aubin 2^ 

Ctom  w.  line  of,  to  275  ft.  e.  of  St.  Aubin 4 

if.  from  Dubois  162  ft 3 

tem  Dubois  to  Chene 4 

brom  Chene  to  Grandy 3 

!h>m  Grandy  to  Jos.  Campau 2^ 

?e.,  from  Woodward  to  Oakland 4 

d  ave.,  from  Toledo  to  s.  line  of  L.  S.  R.  R 6 

from  856  ft.  s.  of  Leavitt  to  175  ft.  n.  of  Ranspach 6 

s.  from  Horatio  956  ft 6 

ave.,  from  w.  line  of  Cass  to  112  ft  e.  of  Riopelle 4 

from  St.  Aubin  to  Dubois 4 

from  281  ft.  w.  of  Chene  to  Grandy 4 

from  w.  line  of  Mitchell  to  McDougall 4 

crossing  Collins 6 

from  e.  line  of  Collins  to  DetlofF  court 4 

from  alley  w.  of  Ellery  pi.  to  alley  w.  of  Mt.  Elliott 4 

e.  from  Van  Dyke  255  ft 4 

crossing  Third 6 
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DIAM. 
INCHES. 


\  8t,  frpm  alley  e.  of  McDouxall  to  Elmwood 8 

oroflsing  Elmwood  w.  side  89  ft 4 

from  Elmwood  to  70  feet  of  Ellery 6 

^  fh>m  Jefferson  to  Monroe  and  crossing  Mack 6 

from  Qratiot  to  182  ft.  n.  of  Medbury . . . .  .^ 6 

I  St,  from  St  Aubin  to  Dubois .' —  8 

from  Dubois  to  alley  w.  of  McDougall 4 

from  alley  e.  of  McDougall  to  Elmwood 4 

w.  f  rom  Mt.  EUiott  589  f  t 4 

fe.,  from  Woodward  to  650  ft.  e.  of  John  R 4 

from  880  ft.  west  of,  to  e.  line  of  Chene 4 

from  406  ft.  w.  of,  to  e.  line  of  Orandy 4 

from  Mitchell  to  e.  line  of  McDougall 6 

w.  from  Van  Dyke  219  ft 4 

from  Woodward  to  Clifford 4 

fippm  Cass  to  Third 6 

from  alley  e.  of,  to  Third •  4 

t;.,  from  Scotten  to  184  w.  of  Lovett 4 

▼e.,  from  Jefferson  to  202  ft.  n.  of  Brinket < 6 

!rom  w.  line  of  Third  to  Beaubien 4 

Crom  Beaubien  to  w.  line  of  A.  Beaubien  farm 3 

rom  w.  line  of  A.  Beaubien  farm  to  Russell 4 

rom  Russell  to  Riopelle 3 

rom  Grand  River  to  Third 6 

rom  w.  line  of  Third  to  Fourth 3 

rom  Fourth  to  alley  w.  of  Trumbull  4 

rom  alley  wi  of  Trumbull  to  National 3 

It.,  from  River  St.  to  Fort 8 

kve.,  e.  from  Mt.  EUiott  *70  f t 4 

ave.,  from  16-in.  main  to  e.  line  of  Woodward 6 

Rve.,  from  Jefferson  to  Louis 6 

from  Elm  Grove  to  alley  s.  of  Mack 6 

•©.,  from  Woodward  to  w.  line  of  Second 6 

from  w.  line  of  Second  to  Third 3 

from  Third  to  Fourth 4 

from  Fourth  to  Crawford 3 

crossing  Crawford 6 

from  Crawford  to  Commonwealth 4 

s.  from  24-in.  main  in  N.  Boulevard  95  ft 10 

?e.,  n.  from  Grand  River  63  ft  4 

w.  from  Eighteenth  596  ft 4 

b.,  from  Howell  to  Welch.. . .     .^ 6 

from  Welch  to  Livemois 4 

-e.,  from  Woodward  to  Oakland 4 

fe.,  from  Tenth  to  Twelfth 4 

from  M.  C  R.  R.  bridge  to  Twenty-fourth 6 

from  Twenty-fourth  to  Twenty-fifth 4 

e.  from  Scotten  354  ft 4 

w.  from  Junction  843  ft 4 

,  from  alley  s.  of,  to  n.  line  of  Buchanan 6 

n.  from  Horatio  680  ft 6 

ive.,  from  Fort  to  335  ft.  n.  of  Brandon 6 

from  E.  St.  to  Michigan 4 

from  Michigan  to  Myrtle 6 

'e.,  crossing  Fourth  w.  side 4 

from  e.  line  of,  to  564  ft.  w.  of  Crawford 4 

crossing  Eighteenth 4 
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LOCATION.  DIAM. 

i^iyx^AAxv^  INCHES. 

Hudson  ave.,  from  w.  line  of,  to  90  ft.  e.  of  Humboldt 4 

"  from  Maybury  to  Twenty -third 4 

"  e.  from  Twenty-fourth  119  ft., 4 

"  from  Twenty-sixth  to  e.  line  of  Vinewood 4 

Humboldt  ave.,  from  Michigan  to  s.  line  of  D.  &  B.  C.  R.  R 4 

"  crossing  Butternut  and  Buchanan 6 

"  from  765  ft.  8.  of  Grand  River  to  McGraw 6 

Hunt  St.,  from  Dubois  to  alley  w.  of  McDougall 4 

"        fromalleye.  of  McDougall  to  Elmwood 4 

"        from  15  ft.  e.  of  Ellery  to  Mt.  Elliott 4 

Hurlbut  ave.,  crossing  Jefferson  to  21  ft.  n.  of  6 

Huron  st.,  s.  from  Locust  295  ft 3 

"  from  Locust  to  Bagg 2}4 

Illinois  St.,  from  212  ft.  w.  of  Beaubien  to  Russell 6 

**  from  Russell  to  St.  Aubin 4 

"  from  St.  Aubin  to  Grandy 3 

"  crossing  Dubois  and  Chene 4 

**  from  Grandy  to  Jos.  Campau 2^ 

"  e.  from  McDougall  241  ft 3 

"  from  241  ft.  e.  of ,  to  421  ft.  e.  of  McDougall 4 

"  W.  from  Moran  193  ft 4 

Indiana  St.,  from  Beaubien  to  Russell 3 

**  crossing  St.  Antoine,  Hastings,  Rivard  and  Russell 4 

IngersoU  St.,  e.  from  Wesson  226  ft 4 

Iron  St.,  from  Wight  to  Jefferson 6 

Irving  ave.,  from  Aubumdale  to  473  ft.  w.  of  Seventh 4 

Irving  St.,  from  Crawford  to  Seventh 4 

Ivy  pi.,  8.  from  Grand  River  418  ft 6 

Jackson  st.,  from  e.  line  of  Scotten  to  Twenty-ninth.  4 

"  from  Thirty-fourth  to  Thirty-flftb 6 

Jay  St.,  from  Riopelle  to  44  ft  w.  of  McDougall 4 

Jayne  ave.,  n.  from  Mack  1,300  ft 6 

Jefferson  ave.,  from  Griswold  to  Orleans 10 

"  from  Second  to  Hastings 16 

"  from  Dequindre  to  w.  side  of  Belt  line  R.  R 6 

•*  from  e.  side  of  Belt  line  R.  R.  to  McClellan 6 

**  from  McClellan  to  e.  city  line 10 

"  e.  from  e.  city  line  741  ft 8 

"  from  Meldrum  to  Pumping  Works 42 

'♦  from  Griswold  to  First 8 

"  alley  s.  of,  from  alley  w.  of  Woodward  to  alley  w.  of 

Griswold 4 

"  alley  s.  of,  from  Shelby  to  Cass,  and  crossing  Wayne  ...  4 

"  alley  s.  of,  from  alley  w.  of  Bates  to  Randolph 4 

"  alley  s.  of,  from  Brush  to  Beaubien 3 

"  alley  s.  of,  e.  from  Beaubien  189  ft 4 

"  alley  n.  of,  from  alley  w.  of  Bates  to  St.  Antoine 4 

"  alley  n.  of,  from  alley  e.  of  Griswold  to  First 4 

"  alley  n.  of ,  from  First  to  Third 8 

Jerome  ave.,  n.  from  Piquette  473  ft 3 

"  from  Milwaukee  to  s.  line  of  N.  Boulevard 4 

"  8.  from  24-inch  main  in  N.  Boulevard  87  ft 6 

Joe  St.,  from  Michigan  to  alley  s.  of  Buchanan 6 

John  R  St.,  from  e.  line  of  Woodward  to  Miami 12 

"  from  Miami  to  Adams 4 

"  from  Adams  to  Columbia 0 
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KIND. 


\  St.,  from  Columbia  to  Edmund 8         iron. 

from  Edmund  to  Erskine  and  crossinji:  Eliot  and  Rowena 6  " 

from  Brady  to  Piquette 6 

n.  from  Baltimore  250  ft 8 

s.  from  Milwaukee  30  ft 6 

crossing  n.  Boulevard 8 

from  alley  s.  of  Custer  to  Hamlin. 6 

m  St.,  from  alley  w.  of  Eighteenth  to  Nineteenth 4 

■fe,  from  Cass  to  160  ft.  w.  of  Fifth 4 

e.  from  Sixth  240  ft 3 

impau  ave.,  from  Atwater  to  Clinton 6 

from  Jay  to  s.  line  of  Gratiot tf 

from  s.  line  of  Gratiot  to  St.  Joseph 4 

from  St.  Joseph  to  135  ft.  s.  of  Hancock. 6 

from  Theodore  to  Trombly 6 

from  Trombly  to  250  ft.  n.  of  Milwaukee 4 

from  250  ft.  n.  of  Milwaukee  to  s.  line  of  N.  Boulevard.    6 

crossing  N.  Boulevard 8 

from  n.  line  of  N.  Boulevard  to  288  ft.  n.  of  Arthur. . .    6 

iiine  ave.,  from  e.  to  w.  line  of  Woodward 6 

,,  firom  Cass  to  alley  e.  of  Third 4 

from  Fourth  to  Fifth 4 

9.  St.,  from  McClellan  to  Pennsylvania 4 

on  ave.,  from  River  st.  to  Driggs 6 

from  8.  line  of  Wabash  R.  R.  to  s  line  of  Fort 6 

from  s.  line  of  Fort  to  Otis 8 

r  ave.,  crossing  Collins  and  E.  Boulevard  e.  side  81  ft 6 

from  185  ft.  w.  of  CoUins  to  Moran 4 

w.  from  Mt.  Elliott  181  ft 4 

w.  from  Van  Dyke  208  ft 4 

eval  ave.,  from  Mt.  Elliott  to  Beaufait 4 

from  Field  to  Baldwin 4 

iTe.,  from  16-inch  main  to  e.  line  of  Woodward 6 

lan  St.,  from  Scotten  to  Twenty-eighth 4 

ave.,  from  Woodward  to  w.  line  of  Cass 4 

from  12  ft.  e.  to  180  ft.  w.  of  Fourth 4 

e.  from  Crawford  430  ft 3 

from  Crawford  to  w.  line  of  Trumbull 4 

from  Commonwealth  to  Avery 4 

from  Harrison  to  195  ft.  w.  of  Twelfth 4 

w.  from  Fourteenth  126  ft 4 

from  87  ft.  e.  of  Sixteenth  to  Eighteenth...    4 

crossing  Humboldt  and  w.  from  Twenty-seventh  247  ft 4 

crossing  Brush  and  Woodward  e.  side  46  ft 6 

crcMSsing  John  R  and  Grandy 4 

e.  from  Russell  216  ft 4 

ftx>m  St.  Aubin  to  Chene 4 

crossing  Collins 6 

e.  from  Helen  238  ft 4 

ave.,  from  16-inch  main  to  e.  line  of  Woodward 6 

ftH)m  e.  line  of  Woodward  to  w.  line  of  Oakland 4 

crossing  Oakland  w.  side  26  ft 6 

St.,  from  Fourth  to  Fifth 4 

w.  from  Tenth  430  ft 3 

from  430ft.  w.  of  Tenth  to  Twelfth 4 

alleys,  of,  from  Fourth  to  alley  e.  of  Twelfth 4 
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Labtosse  st.,  alley  n.  of,  from  alley  e.  of  Fifth  to  Eighth 4 

"  alley  n.  of,  from  Eighth  to  Tenth 3 

Lady's  lane.,  n.  from  Dry  Dock  st.  214  ft 4 

Lafayette  ave.,  from  Griswold  to  Shelby 4 

w.  from  Tenth  743  ft 4 

•  from  748  ft.  w.  of  Tenth  to  M.  C.  R.  R.  bridge 3 

"  from  Twelfth  to  Fourteenth 4 

from  w.  line  of  Fourteenth  to  Fifteenth 3 

from  Fifteenth  to  alley  w.  of  Sixteenth 4 

w.  from  Seventeenth  106  ft 4 

from  Twenty-second  to  alley  e.  of 4 

from  e.  line  of  Twenty-third  to  Twenty-fourth 4 

e.  from  Scotten  256  ft 4 

alley  s.  of,  from  Griswold  to  Shelby 6 

alley  s.  of,  from  Wayne  to  First 0 

alley  s.  of,  from  First  to  Fourth 4 

alley  s.  of,  from  Fifth  to  Tenth 4 

"  aUey  n.  of,  from  Shelby  to  First 4 

"  alley  n.  of,  from  First  to  Tenth 6 

"  alley  n.  of ,  w.  from  Tenth  323  ft 4 

••  alley  n.  of,  e.  from  Fourteenth  190  ft 3 

Lafayette  pi.,  e.  from  Scotten  364  ft 4 

Ijafferty  st.,  from  River  st.  to  Fort 4 

"  from  Fort  to  s.  side  M.  C.  R.  R 6 

Lambie  pi.,  e.  from  Twenty-second  240  ft 2J4 

"  crossing  Twenty-second  and  Twenty-third,  east  side,  26  ft. . .  4 

Langley  ave.,  from  Fourth  to  662  ft.  w.  of  Crawford 4 

Lanman  st.,  crossing  Vinewood,  e.  side 4 

Lansing  ave.,  from  Fort  to  159  ft.  n.  of  Christiancy 6 

from  387  ft.  s.  of  Dix  to  Toledo 6 

Lamed  st.,  from  Third  to  Hastings 16 

from  Bates  to  Brush 4 

from  St.  Antoine  to  Dequindre 4 

from  RiopeUe  to  St.  Aubin 12 

from  St.  Aubin  to  w.  line  of  Elmwood 4 

from  w.  line  of  Elmwood  to  748  ft.  e.  of 6 

crossing  Lieb,  e.  side,  and  Mt.  Elliott,  w.  side 4 

from  Lieb  to  Mt.  Elliott 2J4 

w.  from  Helen  156  ft 4 

from  Woodward  to  alley  w.  of 8 

from  Third  to  Fourth 8 

from  Fourth  to  Fifth 4 

La  Salle  ave.,  n.  from  Michigan  505  ft 6 

*•  from  n.  line  of  G.  T.  R.  R.  to  n.  line  of  Buchanan 6 

"  from  359  ft.  s.  to  398  ft.  n.  of  Hancock 6 

'*  s.  from  McGraw  395  ft 6 

Lauderdale  ave.,  w.  from  Junction  272ft 4 

Laurel  st.,  from  Grand  River  to  Wabash 4 

Leavitt  ave.,  from  Wesson  to  Livemois 4 

Ledyard  st.,  from  Cass  to  Third 6 

Leib  St.,  from  Wight  to  Jefferson 6 

'*      from  Jefferson  to  Champlain 4 

**      from  Champlain  to  Monroe 3 

Leicester  court,  from  16  in.  main  to  e.  line  of  Woodward 6 

"  e.  from  Woodward  1,379  ft .• 4 

Leland  st.,  w.  from  Beaubien  206  ft 3 
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LOCATION.  ^iiJIl.        KIND. 

INCHES.       »"»*"" 

Crom  Beaubien  to  31  ft.  e.  of  Dequindre 4  iron. 

from  81  f t.  e.  of  Dequindre  to  McDougall 8  ** 

Crom  McDougall  to  Collins 8 

Crom  216  ft.  w.  of  Moran  to  Gratiot 4 

I,  n.  from  Forest  851  ft 8 

CL  from  McClellan  158  ft 4 

i.,  from  Seventh  to  Eighth  and  Tenth  to  Twelfth 4 

alley  B.  of,  from  Eighth  to  Tenth 4 

om  Cass  to  Fourth 4 

„  from  Grand  River  to  alley  n.  of 4 

crossiiig  Brigham  n.  side  86  ft 8 

from  n.  line  of  Brigham  to  510  ft.  n.  of  Holden 6 

8.  from  84  in.  main  in  N.  Boulevard  64  ft 6 

alley  w.  of,  from  alley  n.  of  Grand  River  to  s.  line  of  Brig- 
ham   4 

alley  west  of,  crossing  Brigham  s.  side  16  ft 6 

from  Harrison  to  Eighteenth  and  crossing  Humboldt 4 

Crom  alley  w.  of  Humboldt  to  Maybury 4 

from  TUlman  to  Twenty-fourth 4 

from  Twenty;flfth  to  26  ft.  e.  of  Twenty-sixth 4 

▼e.,  from  Dix  to  M.  C.  R.  R 8 

from  M.  C.  R.  R.  to  n.  line  of  city  limits 10 

from  Grand  River  to  Fourth 6 

rom  Fourth  to  alley  e.  of  Trumbull 4 

rom  alley  w.  of  Trumbull  to  80  ft.  e.  of  National 3 

u  from  National  80  ft 4 

rom  Harrison  to  Wabash 4 

from  Crane  to  Company 4 

Crom  Crane  to  Holcomb 4 

from  Michigan  to  n.  line  of  Buchanan 6 

n.  from  Rich  912  ft 4 

from  912  ft.  n.  of  Rich  to  264  ft.  n.  of  Herbert 6 

from  Gratiot  to  Mt.  Elliott 4 

unetery,  in  the  grounds  and  w.  from  Mt.  Elliott  650  ft 3 

Crom  Crystal  to  Orleans 4 

,  from  Fourth  to  Crawford 3 

crossing  Sixth  w.  side 4 

from  Sixth  to  Seventh 3 

from  Seventh  to  Lincoln 4 

from  Avery  to  e.  line  of  Thirteenth 4 

t.,  w.  from  Twenty-seventh  340  ft 4 

tve.,  from  Jefferson  to  Marietta 6 

from  Marietta  to  Mack  8 

from  s.  line  of  Mack  to  144  ft.  n.  of  Julia  H 10  " 

n.  from  Gratiot  299  ft 8  •♦ 

ave.,  from  Atwater  to  Clinton 6 

from  Preston  to  Gratiot 8 

from  Gratiot  to  Canfleld 4 

from  Canfleld  to  187  ft.  n.  of  Garfield 6 

from  187  ft.  n.  of  Garfield  to  301  ft.  n.  of 8 

crossing  Waterloo  and  Cleveland 8  " 

s.  from  Hancock  76  ft 6 

8.  from  Famswortb  170  ft 6 

from  n.  line  of  Hendrie  to  Palmer 6 

alley  w.  of,  from  MuUett  to  Jay 4 

alley  w.  of,  from  Cleveland  to  Hendricks 8 
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LOCATION.  T«J!t5o 

INCHES. 

McDougall  ave.,  alley  w.  of,  from  Hendricks  to  Hunt 4 

"  alley  w.  of,  from  Hunt  to  Charlevoix 8 

alley  w.  of,  from  Charlevoix  to  Amdt 3 

"  alley  w.  of,  from  Amdt  to  Berlin 4 

"  alley  w.  of,  from  Berlin  to  Heidelberg 2^ 

*•  alley  e.  of,  from  Mullett  to  88  ft.  n.  of  Chestnut 4 

"  alley  e.  of,  fix)m  Waterloo  to  Preston 3 

"  .  alley  e.  of,  crossing  Cleveland 4 

McGraw  ave.,  from  Sixteenth  to  Sullivan 4 

••  e.  f rom  Winslow  76  ft 4 

"  from  Grand  River  to  Twenty -sixth 4 

"  from  LaSalle*to  Scotten 4 

McEinstry  ave.,  from  River  st.  to  n.  line  of  Toledo 6 

McMillan  St.,  w.  from  Junction  819  ft 4 

"  crossing  Livemois  e.  side 4 

Mack  ave.,  from  Gratiot  to  Cadillac 42 

"  from  Gratiot  to  Townsend 4 

"  from  Townsend  to  Baldwin  and  crossing  Mt.  Elliott 6 

"  w.  from  Helen  80  ft 6 

"  from  Thorbum  to  267  ft.  e.  of  Parker 8 

"  from  659  ft.  w.  of,  to  577  ft.  w.  of.'Jayne 8 

•'  from  207  ft.  w.  of  Jayne  to  65  ft.  e.  of  Crane  s 8 

"  from  McClellan  to  Pennsylvania 8 

Macomb  st.,  from  St.  Antoine  to  Elmwood 4 

"  alley  s.  of,  from  Brush  to  alley  w.  of 3 

"  alley  s.  of,  from  Brush  to  St.  Antoine 4 

"  alley  n.  of,  from  Brush  to  alley  w.  of 3 

"  alley  n.  of ,  from  Brush  to  St.  Antoine 4 

Madison  ave.,  n.  and  s.  sides  from  Witherell  to  John  R 4 

"  from  Randolph  to  St.  Antoine 4 

"  alleys  n.  and  s.  of,  from  John  R  to  Randolph 4 

Magnolia  st.,  from  Harrison  to  Thirteenth 4 

"  from  Thirteenth  to  Wabash : 3 

"  from  Fourteenth  to  Fifteenth 4 

••  from  Eighteenth  to  Sullivan 3 

*'  from  Sullivan  to  Maybury 4 

"  crossing  Humboldt  and  Twenty-fourth 4 

"  from  Twenty-seventh  to  Vinewood 4 

Mansur  st.,  from  Harper  to  78  ft.  s.  of  Piquette 4 

Maple  St.,  from  Gratiot  to  Orleans 8 

"  from  Orleans  to  St.  Aubin 4 

•*  crossing  Dubois 8 

*•  from  St.  Aubin  to  Elmwood 6 

Marcy  St.,  w.  from  Fourth  158  ft 3 

"  from  158  ft.  w.  of  Fourth  to  Crawford 4 

Marrietta  St.,  e.  from  McClellan  521  ft 4 

Mark  st.,  w.  from  Twelfth  180  ft 4 

Marston  court  from  16-inch  main  to  e.  line  of  Woodward 6 

Martin  pi.  from  Woodward  to  John  R 4 

Maybury  ave.,  from  Michigan  to  n.  line  of  Ash 6 

"  from  n.  line  of  Ash  to  84  ft.  n.  of  G.  T.  Ry 8 

"  from  207  ft.  s.  of ,  to  173  ft.  n.  of  Warren 8 

"  s.  from  Hudson  256  ft 8 

Mechanic  St.,  from  Brush  to  Beaubien 4 

Medbury  ave.,  from  Woodward  to  850  ft.  e.  of  John  R 4 

"  w.  from  St.  Aubin  730  ft 3 
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LOCATION.  IK^.       "*'>'• 

f  Aye.,  from  w.  line  of  St.  Aubin  to  Jo8.  Campau 4  iron. 

crossing  E.  Boulevard  and  Collins 6 

w.  from  Collins  166  ft 4 

from  Helen  to  Frontenac 4 

I  Aye.,  ftt>m  Jefferson  to  Congress 42 

from  Wight  to  46  ft.  n.  of  Fort 6 

f rom  46  ft.  n.  of  Fort  to  360  ft.  n.  of  Kercheval 4 

ftrom  860  ft.  n.  of,  to  fi70ft.  n.  of  Kercheval 6 

ftrom  Amdt  to  Gratiot  and  crossing  N.  Boulevard 6 

aye.,  ftrom  Cass  to  Third..? 4 

w.  from  Fourth  186  ft 4 

from  186  ft.  w.  of  Fourth  to  e.  line  of  Crawford 3 

from  e.  line  of  Crawford  to  Lincoln 4 

from  Trumbull  to  Twelfth 4  '• 

w.  ftwm  Twelfth  214  ft 3 

from  214  ft.  w.  of  Twelfth  to  Wabash 3        wood. 

w.  from  Seventeenth  182  ft 4  iron. 

from  Tillman  to  Twenty -third 4 

from  Twenty-seventh  to  Vinewood 4 

r©.,  from  Gratiot  to  Witherell 16 

n.  side  from  John  R  to  Witherell *. . . .  4 

alley  w.  of,  from  Gratiot  to  alley  s.  of 6 

alley  w.  of,  from  Gratiot  to  Witherell 4 

alley  e.  of,  from  Randolph  to  John  R 4 

B  aye.,  trom  Woodward  to  Cass 24 

from  Washington  to  First 10 

from  First  to  Twenty-fourth 8 

from  Twenty-fourth  to  Livemois 6 

s.  side  crossmg  W.  Boulevard 6 

aUey  s.  of,  from  Shelby  to  Cass 4 

private  alley  s.  of,  e.  from  Shelby  110  ft 3 

alley  n.  of,  from  alley  e.  of  Griswold  to  alley  e.  of  Wash- 
ington   4 

alley  n.  of , from  alley  w.  of  Washington  to  alley  w.  of  Cass  4 

alley  n.  of ,  from  First  to  alley  e.  of  Second 4 

aye.,  from  River  st.  to  250  ft.  n.  of  Wabash  R.  R 6 

from  62  ft.  n.  of  Anthon  to  167  ft.  n.  of  McMillan 6 

.,  from  Sixth  to  Seventh 3 

crossing  Seventh 4 

see  ave.,  from  Beaubien  to  Green 6 

from  w.  line  of  Avery  to  Twelfth 6 

from  e.  line  of  Eighteenth  to  86  ft.  w.  of  Sullivan 4 

from  Beaubien  to  w.  line  of  Riopelle 4 

from  Dubois  to  Chene 4 

crossing  Collins 8 

,,  e.  from  Crane  836  ft 4 

ye.,  from  River  st.  to  682  ft.  s.  of  Fort 6 

from  582  ft.  s.  of ,  to  Fort 4 

ave.,  n.  from  Gratiot  265  ft.  .* 6 

from  265  ft.  n.  of  Gratiot  to  Canfleld 4 

from  Canfleld  to  Harper 6 

n.  from  Harper  324  ft 4 

from  824  ft.  n.  of  Harper  to  150  ft.  s.  of  Trombly 6 

from  150  ft.  8.  of  Trombly  to  Griffin 4 

It,  e.  from  Russell  889  ft 4 

St.,  crossing  Vinewood 4 
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Monroe  ave.,  n.  from  Cadillac  square  51  ft 6 

•'  from  51  ft.  n.  of  Cadillac  square  to  Farmer 4 

"  from  St.  Antoine  to  Elmwood 4 

"  from  216  ft.  w.  of,  to  171  ft.  e.  of  Lieb 4 

'*  w.  from  Helen  185  ft 4 

**  from  Crane  to  alley  w.  of 4 

"  alley  s.  of,  from  alley  n.  of  Cadillac  square  to  Randolph ...  4 

"  alley  n.  of,  from  alley  e.  of  Woodward  to  Farmer 4 

**  alley  n.  of,  from  Farmer  to  alley  e.  of  Farrar 6 

Montcalm  St.,  w.  from  Woodward  412  ft 4 

"  from  412  ft.  w.  of  Woodward  to  Cass 3 

"  from  alley  e.  of  Woodward  to  Brush 4 

"  from  Brush  to  St.  Antoine 3 

"  from  St.  Antoine  to  Hastings 6 

"  from  Hastings  to  Russell .3 

"  alley  8.  of,  w.  from  Beaubien  240  ft 2^4 

Monteith  st.,  crossing  Vinewood,  e.  side 4 

"  w.  from  Twenty-seventh  188  ft 4 

Moran  st.,  from  Gratiot  to  Dane 6 

Morrell  st.,  from  River  st.  to  s.  line  of  Christiancy 6 

"  from'848  f t.  s.  of  Dix  to  Toledo 6 

Moross  ave.,  s.  from  Gratiot  806  ft 6 

Mott  ave.,  from  16-in.  main  to  e.  line  of  Woodward 6 

"  e.  from  Woodward  558  ft 4 

Mt.  Elliott  ave.,  from  148  ft.  s.  of  Wight  to  285  ft.  s.  of  Kercheval « 

**  from  285  ft.  s.  of  Kercheval  to  Preston 8 

*'  from  Preston  to  Mack 10 

*•  from  Mack  to  Gratiot  and  crossing  N.  Boulevard 8 

"  from  Gratiot  to  800  ft.  n.  of  Griffin 4 

MuUett  St.,  from  Gratiot  to  Chene  30 

"  from  St.  Antoine  to  Elmwood 4 

"  w.  from  Crane  211  ft 4 

Mulberry  St.,  from  Twelfth  to  Thirteenth 4 

Myrtle  St.,  from  Grand  River  to  Hubbard 6 

Nail  ave.,  crossing  Vinewood 6 

Napoleon  st.,  from  Brush  to  Russell 4 

National  ave.,  from  Michigan  to  Grand  River 6 

Newark  St.,  from  Nineteenth  to  Twentieth 6 

"  e.  from  Foundry  in  Griffin's  foundry  yard 3 

Newberry  st..  w.  from  Junction  841  ft 4 

Newton  ave.,  w.  from  Chene  1,264  ft 4 

Nineteenth  St.,  from  Fort  to  Baker 4 

"  from  Baker  to  Newark 6 

Noble  St.,  w.  from  Fourth  160  ft 3 

"         from  160  ft.  w.  of  Fourth  to  Crawford 4 

"        from  Sixth  to  Seventh 4 

Norton  st.,  e.  from  Junction  886  ft 4 

"  e.  from  Wesson  283  ft 4 

Oakland  ave.,  from  24  in.  main  to  n.  line  of  N.  Boulevard 10 

*'  from  Horton  to  Hamlin 6 

"  from  Marston  to  Koch  and  crossing  Harmon lO 

Orchard  st.,  from  First  to  e.  side  of  Elton  park 4 

"  from  w.  side  of  Elton  park  to  Sixth 4 

**  from  Sixth  to  Trumbull 6 

Orleans  st.,  from  Atwater  to  Jefferson 10 

"  from  Jefferson  to  reservoir  grounds K 
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LOCATION.  ^^       KIND. 

It.,  from  CoDKresB  to  reservoir  grounds 24  iron. 

"  from  reservoir  to  Soott 80  " 

"  8.  from  Canfleld  80  ft 80 

**  croosing  Leland  8.  side  and  from  Alexandrine  to  Canfleid...  6  *' 

"  n.  from  Garfield  262  ft 4 

"  .from  258  ft.  n.  of  Garfield  to  196  ft.  n.  of  Forest ^. 6  ♦* 

"  fromTromblyto  Lyman 4  ** 

ttewa  St,  e.  from  Thirteenth  180  ft 3 

test,efromJmiction  808  ft  4 

iran  ave.,  from  16  in.  main  to  1,220  ft.  e.  of  Woodward 6  ** 

ilUsterave.,  crossing  Woodward 4  •' 

"  from  Woodward  to  Oakland 8        wood. 

**  from  Oakland  to  888  ft.  e.  of  St.  Aubin 6  iron. 

"  north  side,  connecting  8-in.  to  16-in.  main  in  Woodward. . .  8  " 

ilmer  ave.,  from  Woodward  to  w.  line  of  Brush  farm 4  " 

"  crossing  Brush  and  Collins 6 

•*  from  126  ft.  w.  of  Dubois  to  e.  line  of  Grandy 4 

•*  crossing  Russell  and  St.  Aubin 4 

•*  e.  from  Moran  190  f t 4  '* 

"  from  Mt.  Elliott  to  159  ft.  e.  of  Meldrum « 

"  w.  from  Van  Dyke  281  ft 4 

irk  ave ,  from  Dix  to  Toledo 6  •' 

AriL  pl.^rom  Michigan  to  8.  line  of  State 4  *' 

irk  St.,  from  e.  line  of  Woodward  to  Washington 16 

"       from  Woodward  to  alley  8.  of  Columbia 6  *' 

**       from  Henry  to  Petorboro 4  " 

arker  ave.,  n.  from  Mack  812  ft 6 

ITHMIB  St.,  from  Woodward  to  Caas 4 

eiim8ylvania  ave.,  n.  from  Jefferson  1076  ft 6 


from  Mack  to  Julia  H tt 

erry  st,  from  Grand  River  to  alley  e.  of  Trumbull 4 


li 


««  fnrkvn    'M'nnb-  *-n    Tii1{a    IT  ft  >« 


.( 


"        from  alley  w.  of  Trumbull  to  National 4 

•*        alley  s.  of,  from  alley  e.  of  Seventh  to  alley  e.  of  Trumbull. . .    4  " 


from  Humboldt  to  Eighteenth 4 

Blerborost.,  from  Woodward  to  Cass 4 

ieroe  St.,  from  Dequindre  to  Jos  Campau 4 

hie  St.,  from  Grand  River  to  National 4 

"       from  National  to  Twelfth 3 

"       crossing  Twelfth,  e.  side 4 

ftcher  St.,  from  Cass  to  alley  e.  of  Third 4  " 

"  w.  from  Fourth  160  ft » 

•*.  from  160  ft.  w.  of  Fourth  to  Crawford 4  ** 

"  from  Sixth  to  Seventh 4 

fngree  ave.,  from  Woodward  to  Crawford 6  " 

Iquette  ave.,  from  Woodward  to  Beaubien 4  " 

"  from  Beaubien  to  Hastings 3 

"  from  Hastings  to  Russell  and  crossing  St.  Aubin 4  '* 

"  f rora  466  ft.  w.  of ,  to  e.  line  of  Chene 4 

"  e.  from  Florence  98  ft 4 

**  crossing  E.  Boulevard  and  Collins 6 

**  from  E.  Boulevard  to  Collins 4 

•*  e.  from  Moran  85  ft 4 

"  w.  from  Mt.  Elliott  826  ft 4 

**  from  Concord  to  Canton 4  " 

■"  crossing  Crawford,  e.  side 4  " 

"  from  w.  line  of  Avery  to  e.  line  of  Twelfth 4 


■  % 
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LOCATION.  ^^^^        KIND. 

Piquette  ave.,  crossing  Twelfth,  e.  side 6  iron. 

"  from  Wabash  to  Fourteenth 4 


"  frnnn  F.icrhteflnfh  t/^  Rnllivnn  A  t« 


from  Eighteenth  to  Sullivan. .  4 


from  Twentieth  to  Twenty-first 3 


alley  s.  of,  from  Thirteenth  to  alley  e.  of 3 

Prentiss  ave.,  from  Cass  to  Third 4 

Preston  St.,  from  McDougall  to  Mt.  Elliott 4 

Private  St.,  (n.  of  Ferry)  crossing  Rivard 4 

"  w.  from  Rivard  362  ft 3 

Private  way  (e.  of  Russell)  s.  from  Pallister  406  ft 4 

Pulford  ave.,  from  Gratiot  to  Mt.  Elliott 4 


from  Meldrum  to  Beaufait 4 


t( 


Pleasant  ave.,  n.  from  River  st.  515  ft 4 

Plum  St.,  from  Second  to  alley  e.  of  Trumbull 4  " 

"        from  alley  e.  of,  to  Trumbull 6  ♦* 

Plumer  St.,  from  w.  line  of  McKinstry  to  283  ft.  w.  of  Junction 4  '* 

"           from  Welch  to  Livemois 4  •* 

Poplar  St.,  from  110  ft.  e.  of  Wabash  to  w.  line  of  Fifteenth 4  '* 

'*          crossing  Thirteenth  w.  side 4  ** 

"          e.  f  rom  Maybury  876  f t 4  " 

*•          from  Tillman  to  184  ft.  w.  from  Twenty-third 4  " 

♦•          e.  from  Welch  289  ft 4  •♦ 

Poi-ter  St.,  w.  from  Twelfth  210  ft 3  " 

"          e.  from  Twelfth  200  ft. 4  ♦* 

"          from  210  ft.  w.  of  Twelfth  to  Thirteenth 4  " 

"          crossing  Fourteenth 4  '* 

"          e.  from  Fourteenth  172  ft 3  '* 

"          from  Eighteenth  to  Nineteenth 4  " 

I. 


tt 

**  w.  from  Twenty-first  150  ft 4  " 

•*  from  150  ft.  w.  of  Twenty-first  to  Twenty-second 3  " 

"  from  Twenty-second  to  e.  line  of  W.  Boulevard 4  *' 


(( 


"  from  e.  line  of  W.  Boulevard  to  Vinewood  6 

'*  from  Hubbard  to  Scotten 3  " 

"  from  McKinstry  to  Ferdinand 4  ** 

it 
(t 
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Putnam  ave.,  w.  from  Woodward  60  ft 6  " 

**               from  60  ft.  w.  of  Woodward  to  w.  line  of  Cass 4  " 

'•  n.  side,  e.  from  Third  828  ft 4 

"               from  Fourth  to  Lincoln 4  " 

"               from  Trumbull  to  Twelfth 4  '* 

w.  from  Twelfth  185  ft 3  " 

"               from  Wabash  to  Fourteenth 4  •' 

Randall  st.,  crossing  Twenty-third  w.  side  26  ft 4  .  " 

Randolph  St.,  from  alley  s.  of  Atwater  to  Jefferson 4  '* 

'*               from  Atwater  to  24-in.  main  in  Cadillac  square 8  " 

"                from  Larned  to  Congress 4  ** 

'*                from  Congress  to  Adams  6  " 

"                crossing  Gratiot 10  '* 

'•                alley  w.  of ,  n.  from  Atwater 3  *' 

"                alley  e.  of,  from  alley  s.  of  Fort  to  Champlain 4  *• 

"               alley  e.  of,  from  alley  n.  of  Monroe  to  Gratiot 4  '* 

Ranspach  st.,  from  Hammond  to  Livemois 4 

Raynor  st.,  from  Clinton  to  Gratiot 4 

Reed  pi.,  w.  from  Fourth  86  ft 4 

"           from  36  ft.  w.  of  Fourth  to  Crawford 3  *' 

'*  w.  from  Crawford  385  ft 4 

Reeder  ave.,  from  Junction  to  438  ft.  w.  of  Campbell 4  ** 
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(Oir  grounds,  n.  of  basin  to80-in.  branch 24  iron. 

s.  and  w.  sides  of  basin 24 

t,  a  from  Yinewood  204  ft 4 

^  from  Scotten  to  Twentj-eighth 4 

De  St.,  from  Atwater  to  Jefferson 8 

from  Jefferson  to  Lamed 12 

from  Lamed  to  Adelaide 8 

from  Adelaide  to  218  ft.  n.  of  Hancock 6 

from  Frederick  to  Kirby 6 

alley  e.  of,  s.  from  Canfleld  218  ft 4 

1  at,,  from  Atwater  to  Jefferson 8 

from  Lamed  to  Congress 4 

from  Jeff erson  to  Clinton 10 

from  Mullett  to  Gratiot 10 

from  Gratiot  to  Watson 4 

from  Eliot  to  flO  ft.  s.  of  Warren * 4 

from  90  ft.  s.  of  Warren  to  10  ft.  n.  of  Famsworth 6 

from  10  ft.  n.  of  Famsworth  to  221  ft.  n.  of  Palmer 4 

from 221  ft.  n.  of,  to281ft.  n.  of  Palmer. 6 

crossing  Medbury  126  ft 6 

crossing  Piquette    4 

from  6  ft.  s.  of,  to  158  ft.  n.  of  N.  Boulevard 6 

from  163  ft.  n.  of  N.  Boulevard  to  Pallister 4 

n.  from  Pallister  1,178  ft 6 

St.,  from  Third  to  Fourth 4 

from  Fifth  to  Sixth 4 

from  Sixth  to  e.  side  of  M.  C.  R.  R 8 

crossing  M.  C.  R.  R.  tracks  270  ft 6 

from  w.  side  M.  C.  R.  R.  to  526  ft.  w.  of  Twenty -fourth 8 

from  Pleasant  to  Campau 8 

from  Campau  to  main  entrance  of  Exposition  Grounds 6 

s.  from  main  into  Det.  &  L.  S.  Copper  Wks. 4 

It,  n.  from  Ferry  826  ft 4 

ave.,  from  Elm  Grove  to  alley  s.  of  Mack 6 

m  St.,  from  Junction  to  Campbell 4 

t.,  from  Eighteenth  to  Twentieth 4 

Ale  ave.,  from  16  in.  main  to  e.  line  of  Woodward 6 

from  e.  line  of  Woodward  to  w.  line  of  Oakland 4 

la  Bt.f  from  Woodward  to  Riopelle 4 

nd  St.,  s.  from  State  187  ft.  4 

n.  from  State  287  ft 6 

1  St.,  from  Lamed  to  Congress  n.  line 6 

from  Congress  to  Monroe 8 

from  Mullett  to  Watson 8 

from  Watson  to  Canfleld • 6 

from  Canfleld  to  s.  line  of  Hendrie 10 

from  s.  line  of  Hendrie  to  s.  line  of  Piquette 8 

from  8.  line  of  Piquette  to  Moeller 6 

alley  e.  of,  from  Chase  to  Fort 4 

alley  e.  of,  n.  from  Willis  220  ft 4 

It  St.,  crossing  Collins 6 

St.,  from  Twenty-first  to  Twenty-second 4 

from  Twenty  third  to  Twenty-fourth 4 

IT  St.,  e.  f  rom  McClellan  345  ft 4 

ider  place,  w.  from  Mt.  Elliott  255  ft 4 

It.,  from  Orleans  to  Chene 30 
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DIAM. 
INCHES. 

Scott  St.,  from  Riopelle  ot  e.  line  of  St.  Aubin 4 

from  e.  line  of  St.  Aubin  to  Dubois 3 

crossing  Dubois  to  166  ft.  e 4 

from  156  ft.  e.  of,  Dubois  to  499  ft.  e.  of  Chene 3 

"       from  499  ft.  e.  of  Chene  to  Joseph  Campau 4 

Scotten  ave.,  from  Fort  to  Dix 6 

"  from  Dix  to  Buchanan 8 

*•  from  Buchanan  to  McGraw 6 

'•  e.  side  from  Buchanan  a.  to  Buchanan  n.  109  ft 16 

Sears  ave.,  from  Holcomb  to  169  ft.  e.  of  McCIellan 4 

Second  st.,  from  Front  to  alley  n.  of  Jefferson 6 

* "  from  Jefferson  to  alley  n.  of,  and  crossing  Congress 10 

"  from  Abbott  to  alley  s.  of 8 

Second  st.  and  ave.,  from  Abbott  to  Bagg 10 

Second  ave.,  from  High  to  166  ft.  n.  of  Henry 4 

••  from  Bagg  to  30  ft.  n.  of  Prentiss 6 

crossing  Canfleld 8 

e.  side,  from  s.  line  of  Forest  to  184  ft.  n.  of 6 

e.  side,  crossing  Hancock,  Warren  and  Putnam , 6 

e.  side,  crosshig  Merrick,  Kirby  and  Holden 6 

w.  side,  crossing  Hancock,  Warren  and  Putnam 4 

w,  side,  crossing  Merrick,  Kirby  and  Holden 4 

w.  side,  s.  from  Holden  700  ft 3 

from  Holden  to  205  ft,  n.  of  Milwaukee 6 

crossing  N.  Boulevard 8 

Second  St.,  alley  e.  of,  from  alley  n.  of  Michigan  to  Spencer 4 

Second  ave.,  alley  e.  of,  from  alley  n.  of  Canfleld  to  Prentiss 4 

Selden  ave.,  from  Woodward  to  Third 4 

from  Fourth  to  alley  w.  of 4 

from  alley  w.  of  Fourth  to  Crawford 3 

♦*  from  Sixth  to  Seventh 4 

Seventh  St.,  from  River  st.  to  alley  n.  of  Lafayette 8 

from  alley  n.  of  Lafayette  to  Bagg 10 

from'Bagg  to  Grand  River  8 

from  Grand  River  to  Brigham 6 

crossing  Brigham 8 

from  Brigham  to  n.  line  of  Putnam  and  crossing  Merrick ...  6 

from  214  ft.  s.  of  Kirby  to  339  ft.  n.  of  Stanley 6 

alley  w.  of,  from  alley  n.  of  Pine  to  Spruce 3 

alley  w.  of,  from  Perry  to  alley  s.  of 4 

Seventeenth  St.,  from  Fort  to  28  ft.  s.  of  Poplar 6 

••  from  28  ft.  s.  of  Poplar  to  s.  line  of  Buchanan 4 

'*  from  s.  line  of  Buchanan  to  244  ft  n.  of  Hancock 6 

'*  from  Merrick  to  s.  line  of  Stanley 6 

"  from  s.  to  n.  line  of  N.  Boulevard* 6 

Shady  Lane,  crossing  W.  Boulevard 4 

"  crossing  Vinewood 6 

Shelby  St.,  w.  side  from  Atwater  to  Woodbridge 8 

w.  side  from  Woodbridge  to  Jefferson 4 

e.  side  from  Woodbridge  to  Jefferson 8 

from  Jefferson  to  Michigan 10 

from  Lafayette  to  alley  s.  of  Michigan 4 

Sheridan  ave.,  from  Jefferson  to  Kercheval « 

*•  from  Mack  to  Gratiot 6 

"  from  Gratiot  to  18  ft.  n.  of  Kirby 8 

Sherman  St.,  from  Hastings  to  Elmwood 1 


KIND. 


iron. 


t( 


{( 


t( 


t( 


(( 


(I 


(( 


t( 


t( 


(( 


(( 


t> 


ti 


wood, 
iron. 


(( 


i( 


BOARD   OF   WATER   COMMISSIONERS.  103 

LOCATION.                                                                           j^^  KIND. 

Brman  St,  ftrom  Crane  to  alley  w.  of 4  iron. 

'*              iL  side  from  Russell  to  Orleans 8  *' 

iley  St.,  ftrom  Woodward  to  Clifford 4 

tney  ave.,  from  lO.inch  main  in  Woodward  to  w.  line  of  Oakland 6 

rth  it.,  from  River  st.  to  Cong^ress 16 

"        from  Congress  to  Abbott 34  " 

••        from  River  St.  to  alley  n.  of 4  •' 

"        from  alley  n.  of  Labrosse  to  Bagg 4  " 

"        n.  from  Bagg  88  f t 8  * 

*•        fromfiSft.  n.  of  Baggto478ft.n.  of  GrandMver 4 

"        from  478  ft.  n.  of  Grand  River  to  Brigham 6  " 

••        oroflBing  Brigham 8 

"        from  Brigham  to  266  ft.  n.  of  Lysander 4  '* 

cteenth  St.,  from  Lafayette  to  Myrtle 6  '' 

**               from  Myrtle  to  Buchanan 8  " 

"               from  Buchanan  to  Qrand  River 10  " 

"               from  Grand  River  to  McGraw  6  " 

"  8.  from  34-inch  main  in  ^.  Boulevard  63  ft « 

"               alley  w.  of,  from  Lafayette  to  Howard 8  " 

iKh  Ave.,  from  Woodward  to  Oakland 4  " 

nth  st,  from  Grand  River  to  Noble 4 

uthem  ave.,  e.  from  Livemois  152  ft 4  " 

«noer  St.,  from  Cass  to  Second 4  " 

toat  st,  ftrom  Woodward  to  Cass 4  " 

onioe  St.,  from  Fifth  to  alley  w.  of  Seventh 4  " 

**           from  alley  w.  of  Trumbull  to  National 4  *' 

"  from  Harrison  to  Twelfth 4 

•*           alley  s.  of,  from  alley  w.  of  Seventh  to  alley  e.  of  Trumbull . .  8  " 

.  Albertus  pi.,  from  22  ft.  e.  of  De<iuindre  to  260  ft.  w.  of  St.  Aubin ....  4  '' 

*•  w.  from  St  Aubin  260  ft 3 

.  Antoine  St.,  from  Atwater  to  Congress 8 

"                  from  Jefferson  to  Congress 4  '* 

"                  from  Congress  to  n.  line  of  Gratiot 6  " 

"                  crossing  Champlain 8  " 

*•  from  Gratiot  to  Elizabeth 4 

"                  from  Elizabeth  to  Adelaide 6  '* 

•*  from  Adelaide  to  Watson 8 

"                  from  Watson  to  Famsworth  and  crossing  Frederick 6  *' 

"  n.  from  Piquette  446  f t 6 

*•  from  160  ft.  s.  of  Milwaukee  to  4-in.  in  N.  Boulevard 6 

"                  crossing  N.  Boulevard 8  *' 

•*.  Aubin  ave.,  from  Atwater  to  n.  line  of  Trombly 6  " 

"      -  from  PaUister  to  75  ft  n.  of  Vulcan 6 

••                  from  Congress  to  Champlain 36  '* 

"                  from  Lamed  to  Congress 12  " 

"                  crossing  N.  Boulevard 10  '* 

••                  alley  w.  of,  s.  from  Ferry  266  ft 2^  wood. 

k  Glair  pi.,  from  Nineteenth  to  alley  w.  of  Eighteenth 4  iron. 

k.  Joseph  St.,  from  Russell  to  Riopelle 8  " 

"  from  e.  line  of  Riopelle  to  810  ft  e.  of  St  Aubin 4 

"  from  810  ft  e.  of  St.  Aubin  to  202  ft.  e.  of  Chene 8 

"  f  rom  202  f  t  e.  of  Chene  to  Grandy 4 

•*                 from  Grandy  to  Jos.  Cam pau 2^  wood. 

"  from  w.  line  of  McDougall  to  488  ft.  e.  of 8  &  4    iron. 

Ife.  Paul  ave.,  from  Bellevue  to  e.  line  of  Concord 4  " 

••                crossing  E.  Boulevard 6  " 
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St.  Paul  ave.,  from  e.  line  of  E.  Boulevard  to  e.  line  of  Field '. 4 

"  from  Townsend  to  Baldwin 4 

"  from  Crane  to  alley  w.  of 4 

Standish  st.,  from  Twentieth  to  Foundry. . .     6 

Stanley  ave.,  from  Seventh  to  Commonwealth 4 

**  crossing  Crawford,  Eighteenth  and  Humboldt —  4 

w.  from  Twelfth  188  ft 4 

Stark  ave.,  from  Welch  to  Livemois 4 

State  St.,  from  Woodward  to  Washington 30 

**        from  Woodward  to  Washington 10 

"        w.  of  branch  in  Washington  24  ft 24 

Stimson  pi.,  from  Woodward  to  Cass 4 

Sullivan  ave.,  from  Michigan  to  270  ft.  n.  of  Linden 6 

"  s.  from  Buchanan  288  ft 6 

'*  from  38  ft.  n.  of  Stanley  to  61  ft.  n.  of  McGraw 6 

"  from  104  ft.  8.  of  Piquette  to  Baltimore.... 6 

*•  from  8.  to  n.  line  of  N.  Boulevard 8 

Summit  ave.,  from  River  st.  to  Wabash  R.  R 6 

Superior  st.,  w.  from  Beaubien  220  ft.  and  crossing  Brush 4 

from  Beaubien  to  Hastings 2^ 

crossing  St.  Antoine,  Hastings  and  Russell 4 

e.  from  Hastings  359  ft 3 

w.  from  Rivard  437  ft 4 

from  Rivard  to  Russell 2^ 

from  Riopelle  to  Dequindre \ 4 

from*  Dequindre  to  St.  Aubin 214 

crossing  Riopelle,  St.  Aubin  and  Chene  4 

from  St.  Aubin  to  348  ft.  e.  of  Chene 3 

**  from  843  ft.  e.  of  Chene  to  Mitchell  4 

*•  McDougall  to  Gratiot 4 

Swain  ave.,  from  40  ft.  s.  of  Wabash  R.  R.  to  Fort . .  6 

Sycamore  st.,  w.  from  Grand  River  123  ft 6 

from  alley  w.  of  Trumbull  to  National 4 

from  Harrison  to  Wabash .* 4 

Sylvester  st.,  from  Gratiot  to  Mt.  Elliott 4 

**  from  Beaufait  to  Concord 4 

Tenth  st.,  from  River  st.  to  Baker 8 

"        from  Baker  to  Michigan 6 

Theodore  st.,  e.  from  John  R.,  402  ft.  and  crossing  Brush 4 

from  226  ft.  w.  of  Beaubien  to  106  ft.  e.  of  Riopelle 4 

from  268  ft.  w.  of  St.  Aubin  to  Grandy 4 

crossing  Collins 6 

e.  f  rom  Moran  375  f  t 4 

*♦  from  Mt.  Elliott  to  w.  line  of  Beaufait 4 

Third  St.,  from  Front  to  s.  line  of  River  st 6 

"         from  s.  line  of  River  St.,  to  Lamed 8 

"         from  Lamed  to  alley  n.  of 6 

*•         from  Lamed  to  Fort 24 

'*         from  Abbott  to  High  6 

Third  ave.,  from  Grand  River  to  Bagg  and  crossing  Brigham 8 

"  from  Bagg  to  Holden 6 

**  from  Brigham  to  Canfleld 30 

"  alley  e.  of,  from  Henry  to  Brainard 4 

Thirteenth  st.,  from  Porter  to  112  ft.  n.  of  Elm  and  crossing  Myrtle 6 

from  Magnolia  to  n.  line  of  Grand  River 6 

n.  from  Grand  River  499  ft 4 
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Mith  St.,  8.  from  Hanoock  80  ft 6  iron. 

n.  from  Hancock  160  ft 4  " 

from  150  n.  of  Hancock  to  69  ft.  n.  of  Warren 6 

all^  e.  of,  8.  from  Porter  121  ft 4 

fth  it,  from  80  ft.  s.  of  Jackson  to  Bucbaiian 6 

•Ont  8t,  from  MlchUcan  to  866  ft.  s.  of  Warren 6 

Meond  flt,  tnim  Michigan  to  85  ft.  n.  of  Buchanan 6 

from  85  ft.  n.  of ,  to  858  ft.  n  .  of  Buchanan 8 

4hird  at,  from  Michigan  to  468  ft.  n.  of  Buchanan 6 

•fbuith  8t,  from  60  ft.  s.  of,  to  186  ft.  n.  of  Jackson K 

from  64  ft.  8.  of ,  to  n.  of  Buchanan. 8 

•fifth  St.,  from  Michigan  to  192  ft.  n.  of  Jackson  and  crossing  Bu- 
chanan    6 

from  n.  line  of  Buchanan  to  228  ft.  n.  of  Rich 8 

m  ave.,  8.  from  Mack  1,628  ft ft 

Dave.,  from  Michigan  to  Breckenridge B 

8.  from  Warren  198  ft ft 

from  860  ft.  s.  of,  to  900  ft.  n.  of  Merrick  (on  the  w) 6 

from  Hudson  to  McGraw (> 

'  ave.,  from  860  ft.  e.  of  Scotten  to  McKinstry 4 

from  McEinstry  to  Livemois 6 

'  St,  crossing  Scotten  (w.  side) 4 

from  LoTett  to  Twenty-eighth 4 

em^  ave.,  from  JefFerson  to  Eercheval 6 

n.  from  Mack  208  ft 6 

from  208  ft.  n.  of  Mack  to  s.  line  of  Oratiot 4 

from  s.  line  to  8-inch  main  in  Gratiot 8 

from  8  inch  main  in  Oratiot  to  s.  line  of  Ferry 6 

ty  ave.,  from  Crystal  to  7  ft.  e.  of  St.  Aubin 4 

from  Chene  to  72  ft.  e.  of  Ellery 4 

from  72  ft.  e.  of  Ellery  to  Mt.  Elliott  and  crossing  Collins,  ft 

ridge  ave.,  from  16-inch  main  to  e.  line  of  Woodward ft 

e.  from  Woodward  511  ft 4 

oil  ave.,  from  Abbott  to  alley  s.  of 10 

n.  from  Abbott  80  ft 6 

from  Michigan  to  Plum 6 

from  Grand  River  to  alley  n.  of 6 

from  Brigham  to  Forest 8 

from  Forest  to  497  ft.  n.  of  G.  T.  Ry 6 

from  60  ft.  n.  of  Plquette  to  Holden (> 

alley  e.  of,  from  Plum  to  Sycamore 6 

alley  w.  of,  from  Cherry  to  Pine 3 

alley  w.  of,  from  Pine  to  Myrtle 4 

alley  w.  of,  from  alley  n.  of  Grand  River  to  Brigham 6 

%  8tw,  alley  n.  and  s.  of,  from  alley  w.  of  Fourth  to  Crawford 4 

h  St.,  from  468  ft.  s.  of  River  st.  to  Lafayette 4 

from  Howard  to  Baker 4 

from  Baker  to  Brigham 6 

from  Brigham  to  s.  line  of  N.  Boulevard 8 

from  8.  line  of  N.  Boulevard  to  24-inch  main 10 

200  ft.  e.  of,  from  Porter  to  alley  n.  of 4 

leth  St.,  from  Fort  to  Michigan 6 

alley  e.  of,  s.  from  Rose  197  ft 3 

f -first  St.,  from  Fort  to  Standish 4 

r-second  St.,  from  Fort  to  Dalzelle 6 

f-third  St.,  from  Fort  to  Magnolia 6 
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Twenty-third  St.,  from  Magnolia  to  35  ft.  n.  of  Linden 3  iron. 

♦♦  from35ftn.  of  Linden  to  L.S.R.  R 4 

"  from  163  ft.  s.  of  Buchanan  to  Warren 6  " 

*'  from  278  ft.  s.  of  Merrick  to  Kirby  and  crossing  Mc- 

Graw       6 

"  from  Kirby  to  s.  line  of  McGraw 4  ^ 

Twenty-fourth  St.,  from  River  st.  to  Fort 4  " 

"  from  Fort  to  Baker 6 

"  from  Baker  to  20  ft.  n.  of  Michigan 8 

"  from  20  ft.  n.  of,  to  54  ft.  n.  of  Michigan 12 

"  from  54  ft.  n.  of ,  to  96  ft.  n.  of  Michigan 16 


from  96  ft.  n.  of,  to  181  ft.  n.  of  Michigan 18 


from  Lovett  to  Twenty-eighth 6 

Volunteer  ave.,  w.  from  Junction  315  ft 4 


t( 


it 


it 

it 
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fromlSlft.  n.  of,  to236ft.  n.  of  Michigan 20 

from  236  ft.  n.  of  Michigan  to  Butternut 24  ** 

"  from  Butternut  to  Buchanan 10  '* 

"  from  Buchanan  to  n.  line  of  McGraw 8 

Twenty-fifth  St.,  from  Howard  to  Baker 4 

♦'   •  from  Baker  to  100  ft.  s.  of  Toledo 6  "■ 

"  from  E  St.  to  Michigan 4  '* 

"  from  Michigan  to  Linden 6 

"  n.  from  Linden  192  ft 3 

"  from  595  ft.  s.  of  Buchanan  to  Hancock 6 

"  from  72  ft.  s.  of,  to  n.  line  of  McGraw 6  " 

Twenty-sixth  st.,  from  213  ft.  s.  of  E  st.  to  Buchanan 6  " 

"  from  162  ft.  8.  of,  to  421  ft.  n.  of  Hancock 8  '* 

"  from  410  ft.  s.  of  Kirby  to  McGraw 6  ** 

Twenty-seventh  st.,  from  Myrtle  to  Monteith  6  " 

"  crossing  Buchanan 8  " 

'•  from  Beaver  to  Warren  6  '* 

"  from  94  ft.  s.  of  Merrick  to  Hudson 6  *' 

Twenty-eighth  st.,  from  Michigan  to  14  ft.  n.  of  Rich 6  ** 

Twenty-ninth  st.,  from  565  ft.  s.  of  Michigan  to  Buchanan 6 

Union  st.,  from  Fourth  to  Fifth , 3 

Uthes  St.,  from  Clark  to  McKinstry 4 

Van  Dyke  ave.,  from  Jefferson  to  160  ft.  n.  of  Waterloo 8 

"  from  Mack  to  Gratiot  n.  line 8  '* 

"  from  Gratiot  to  Centre  Line  road 6  *' 

Vine  St.,  from  Fourth  to  Fifth 3 

Vinewood  ave.,  from  Fort  to  Buchanan 34  "" 

"  from  Fort  to  480  ft.  n.  of  Toledo 6  '* 

'*  from  F  St.  to  Buchanan 6  "- 

'*  from  Buchanan  to  Merrick 10 

s.  from  Grand  River  300  ft 8 

Visgar  St.,  from  Vinewood  to  La  Salle  and  crossing  Scotten  e.  side 6 


it 
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ti 


e.  from  Dragoon  123  ft 4 

Wabash  ave.,  from  n.  line  of  M.  C.  R.  R.  to  Ottawa 6 

"              from  Ottawa  to  s.  line  of  Grand  River 4  '* 

"                crossing  Grand  River,  Warren  and  N.  Boulevard 6  ** 

"               from  n.  line  of  Grand  River  to  s.  line  of  L.  S.  R.  R 2^  wood. 

"                from  s.  line  of  L.  S.  R.  R.  to  186  ft.  n.  of  Piciuette 6  iron. 

••                alley  e.  of,  from  135  ft.  s.  of  Butternut  to  Myrtle 2^  wood. 

"               alley  e.  of  crossing  Myrtle 4  iron. 

Walker  st.,  from  Atwater  to  Jefferson 4  " 

Warren  ave.,  from  Second  to  Third 4  " 
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LOCATION. 


DULM. 
INCHES. 


«▼«.,  from  Fourth  to  Crawford S^4 

from  Crawford  to  106  ft  w.  of  Seventh 4 

from  Avery  to  alley  w.  of  Wabash 4 

from  Fourteenth  to  Sixteenth 4 

from  09  ft  w.  of  Humboldt  to  108  ft.  w.  of  Vlnewood 6 

trom  e.  line  of  Scotten  to  La  Salle 6 

from  w.  line  of  Cass  to  106  ft.  e.  of  Riopelle 4 

from  Warron  court  to  Qrandy 4 

crossifig  Collins 6 

e.  from  Helen  148  ft 4 

eoQrt»  from  181  ft.  s.  of,  to  S6  ft.  n.  of  Warren  ave 4 

gton  ave.,  from  Michigan  to  State 30 

from  Michigan  to  Park 10 

alley  e.  of,  from  alley  n.  of  Michigan  to  alley  s.  of  J*ark.  4 

alley  w.  of,  from  alley  n.  of  Michigan  to  alley  s.  of  Park.  4 

K>  ft.,  from  Dequindre  to  Jos.  Campau 4 

from  Jos.  Campau  to  alley  e.  of  McDougall 6 

alley  e.  of  McDougall  to  Elmwood 4 

e.  from  Elmwood  502  ft 8 

from  668  ft  e.  Elmwood  to  w.  line  of  Burlage  pi 4 

from  Burlage  pi.  to  Mt.  Elliott 8 

from  Mt.  Elliott  to  57  ft.  e.  of  Beaufait 4 

8t,  from  Woodward  to  Brush 4 

from  Brush  to  Reservoir 24 

from  Dequindre  to  Chene 4 

St.,  s.  from  Woodbridge  173  ft 4 

from  Woodbridge  to  Michigan 6 

r  pi.,  from  alley  w.  of  Eighteenth  to  Nineteenth 4 

e.  fropi  Twenty-second  240  ft  2J4 

ive.,  from  Plumer  to  s.  line  of  M.  C.  R.  R 6 

from  211  ft  8.  of,  to  309  ft.  n.  of  Stark 6 

from  s.  line  of  IngersoU  to  n.  line  of  city  limits 6 

ave.,  from  Toledo  to  L.  S.  R.  R 6 

from  n.  line  of  G.  T.  Ry.  to  Leavitte 6 

from  D.»  L.  &  N.  Ry.  to  190  ft.  n.  of  Herbert 6 

A  Hay  Market,  w.  from  Trumbull  171  ft 3 

niter  ave.,  from  16-in.  main  to  1222  ft  e.  of  Woodward 6 

er  ave.,  e.  from  Russell  779  ft 4 

r  ave.,  e.  from  Jos.  Campau  1880  ft 4 

1  pL.  from  Harper  to  55  ft.  n.  of  Piquette 6 

t.,  from  Chene  to  Leib 4 

from  Leib  to  110  ft.  e.  of  Meldrum 6 

alley  s.  of,  e.  from  McDougall  230  ft ; 4 

■t,  from  Woodward  to  Miami 12 

ave.,  from  16-in.  main  to  w.  line  of  Woodward 6 

from  w.  line  of  Woodward  to  e.  line  of  Crawford 4  ' 

St.,  from  Brush  to  Russell 4 

from  158  ft  w.  of  Riopelle  to  Orleans 4 

from  Orleans  to  30-in.  main  in  Chene 8 

IS  ave.,  from  Michigan  to  196  ft.  n.  of  Breckenridge 6 

from  n.  line  of  Merrick  to  Hudson 6 

IS  rd.,  from  16-in.  main  to  w.  line  of  Woodward 6 

re.,  from  Woodward  to  Beaubien 4 

from  Beaubien  to  St.  Antoine 3 

from  St.  Antoine  to  Hastings 2^ 

e.  from  Hastings  356  ft 4 


KIND. 

wood. 

iron. 
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wood, 
iron. 


e.  from  Woodward  780  ft 4 
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Willis  ave.,  from  866  ft.  e.  of  Hastings  to  Rivard 3  iron. 

"  from  Rivard  to  the  w.  line  of  Russell 3        wood. 

"  from  the  w.  line  of  Russell  to  the  e.  line  of  Chene 4  iron. 

"  from  the  e.  line  of  Chene  to  Grandy 3  " 

"  from  Jos.  Campau  to  w.  line  of  McDougall 2}4     wood. 

"  crossins:  Mitchell 4  iron. 

"  from  w.  line  of,  to  291  ft.  e.  of  McDougall 4  " 

e.  from  Collins  146  ft 4 

e.  f rom  Moran  984  f t 4 

•'  from  Woodward  to  Third 6 

"  from  Fourth  to  Crawford 4  " 

from  Sixth  to  Eighth 4 

e.  from  Twelfth  216  ft 3        wood. 

"  crossing  Twelfth 4  iron. 

Winder  st.,  from  Woodward  to  Orleans 4 

Wing  place,  from  alley  w.  of  Eighteenth  ,to  Nineteenth 4 

Winslow  ave.  n.  from  Grand  River  86  ft 4 

"  from  86  ft.  n.  of  Grand  River  to  McGraw 6 

Winter  st.,  e  from  Dequindre  431  ft 4 

WithereU  St.,  from  e.  line  of  Woodward  to  Miami 16  *' 

"  from  Woodward  to  Miami 6  " 

"  from  Miami  to  Adams 4  " 

"  from  Adams  to  alley  n.  of 3  *' 

Wolff  St.  e.  from  Scotten  867  ft 4 

Woodbridge  St.,  from  Rcmdolph  to  Brush 4 

"  w.  fromSt.  Antoine230ft 3  " 

'♦  from  St.  Antoine  to  Rivard : 4  " 

♦*  from  Rivard  to  Russell 3  " 

"  from  Russell  to  Orleans 4  '* 

"  from  Orleans  to  Dubois 6  *' 

"  w.  from  Joseph  Campau  800  ft 2J4     wood. 

"  e.  from  Joseph  Campau  400  ft 4  iron. 

"  crossing  Leib  w.  side  24  ft 4  " 

"  w.  from  Leib  300  ft 2^     wood. 

"  alley  s.  of ,  from  Bates  to  Randolph 4  iron. 

*♦  alley  s.  of,  from  Brush  to  210  ft.  e.  of  Beaubien 3  " 

'•  crossing  Woodward 8  ** 

"  from  Woodward  to  Griswold 6 

"  from  Griswold  to  First 4 

*'  from  First  to  Second 6 

Woodland  ave.,  from  16-in.  main  to  e.  line  of  Woodward 6 
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Woodward  ave.,  from  Atwater  to  Jefferson 16 

'•  (e.  side)  s.  from  Atwater  246  ft 3 

*•  (w.  side)  s.  from  Atwater  171  ft 4 

"  from  Jefferson  to  Soldiers^  monument 24 

"  from  Atwater  to  Adams 8 

•'  from  Adams  to  Baltimore 10 

"  from  Baltimore  to  Pallister 8 

from  N.  Boulevard  to  Woodland 16  *' 

f rom  High  to  200  ft.  n.  of  Canfleld 4  " 

"  from  Bagg  to  Edmund  place 24  *' 

"                    alley  e.  of,  from  alley  s.  of  Atwater  to  alley  s.  of  .Teff ar- 
son   4 

*'                    alley  e.  of,  from  alley  n.  of  Jefferson  to  alley  n.  of  Con- 
gress    4 


ik 
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lOdward  ave.,  alley  e.  of ,  from  alley  8.  of ,  to  Gratiot 6         iron. 

••  alley  e.  of ,  D.  from  Gratiot  180  ft 8 

"  alley  e.  of,  from  180  ft.  n,  of  Gratiot  to  alley  s.  of  With- 

ereU 4 


(I 


*'  alley  e.  of,  from  alley  h.  of,  to  Elizabeth 3  *' 

**  alley  e.  of,  crossing  Elizabeth 4  " 

"  alley  e.  of,  from  Columbia  to  Montcalm 4  '' 

"  alley  w.  of,  from  Atwator  to  alley  s.  of  JefFerson 4  '* 

**  alley  w.  of,  from  alley  n.  of  Jefferson  to  Lamed 4  *' 

**  alley  w.  of ,  from  Lamed  to  Conf!n:«ss. 8  " 


alley  w.  of,  from  Congress  to  alley  n.  of 4 

alley  w.  of,  from  alley  n.  of  Michigan  to  alley  s.  of 

Park 4 

"  alley  w  of ,  from  Montcalm  to  High 3  " 

9odward  aye.  terrace,  from  Woodward  to  w.  line  of  John  R 4  '' 

radBord  ave.,  from  Eighteenth  to  Grand  RiTcr 4 

Oder  place,  w.  from  Mt.  Elliott  854  ft 4 
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CITY  OF  DETROIT, 

Health  Ofpick, 

November  Sd,  1892. 

ANALYSIS    OF    DETROIT    RIUER    WATER. 

Qraiiis  per  Wine  Oallon. 


S.  P.  Duffield, 
Ph.D.,  M.D. 

A.  B.  Lyons, 

M.D. 

1879 

S.  P.  Duffield, 
Ph.D.,  M.D. 

'otaasic  Chloride 

1861 

.1445 
.3605 
.0000 
2.5310 
1.6518 
.1847 

1892 
' 

odlc  Chloride 

.229 

.394 

1.043 

3.353 

.2289 

odic  Cftrbonatc 

.3941 

Calcic  Bulphatc 

1.0430 

Jaldc  Carix)iiate 

3.3520 

f  aimefric  Chloride 

iamesic  Carbonate 

1.209 

1.2100 

duminum  Phosphate 

Llumina 

.0344 
.5926 
.5080 
.2625 

6.2700 

1 

.241 
Trace 
.306 

2.4500 

ferrous  Carbonate 

Hlicic  Anhydride 

*Strong  trace 
.3060 

Total 

6.775 

1         6.7790 

*  Solids  from  one  liter  show  iron  distinctly. 


Parts  per  Million. 


Pree  Ammonia Process  not 

Albuminoid  Ammonia known  in 

Total  Mhieral  Solids 1861. 

Volatile  and  Organic  Matters. . . . ! 

Chlorine 


.050 

.02087 

.125 

.02500 

115.160 

115.22000 

15.000 

15.10000 

2.100 

2.10100 

The  first  column  gives  my  analysis  made  in  1861,  before  we 
had  reached  the  fine  estimation  of  Albuminoid  Ammonia,  the 
process  not  having  been  even  dreamed  of  then.  I  cannot 
UDderstand  how  Dr.  Lyons'  analysis  shows  so  much  Albuminoid 
Ammonia  per  million  parts,  as  Prof.  Prescott's  and  my  analysis 
do  Dot  show  anything  like  that  amount.  The  season  of  the 
year  and  the  condition  of  Lake  St.  Clair  and  its  tributary 
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streams  will  influence  that  greatly.  Albuminoid  Ammonia 
does  not  point  to  any  sewage  contamination  necessarily,  but 
should  there  be  any  suspicions  that  the  water  was  receiving 
sewage,  then  it  should  be  a  guide  as  to  the  quantity.  1  think, 
coupled  with  estimations  of  chlorides,  nitrates,  nitrites,  etc., 
that  a  pretty  fair  opinion  can  be  formed  of  the  water.  Next 
year  I  will  take  water  at  different  points  in  the  river,  and 
especially  about  the  time  of  spring  freshets.  The  water  now 
is  very  pure,  but  we  cannot  say  it  will  read  as  well  when  the 
spring  storms  come.  I  think  that  the  typhoids  which  show 
themselves  in  our  city  must  originate  from  either  bad  drainage, 
sewage  or  from  bad  water  drunk  outside  our  city. 

Yours  respectfully, 

SAMUEL  P.  DUFFIELD,  M.D., 

Health  Offleer. 
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ALYSES  OF  DETROIT  ICE  AND  DRINKING   WATER."" 

BT  J.  K.  CLARK,  M.  D., 

imistrv  and  Physics,  Detroit  College  of  Medicine,  and  Professor  of  Chemistry 
IVkzicology,  Department  of  Pharmacy,  Detroit  College  of  Medicine. 


it  to  this  society,  for  its 
Ight,  the  result  of  numer- 
lucted  by  myself  and  as- 
he  past  year,  on  the  ice 
of  our  city,  for  the  pur- 
Dg,  so  far  as  the  chemist 
he  healthfulness  of  the 

been  laborious  biit  inter- 
rust  that,  in  giving  it  to 
lults  may  be  in  some  de- 

f  water  are  from  samples 
ftnts  during  the  different 
ur,  and  are  not  the  result 
ly  analyses.  The  details 
lalyses  would  be  tedious 
;,  so  I  have  confined  my- 
maximum  and  minimum 
The  mean  can  be  readily 
variation  of  the  two  ex- 
002  parts  per  million  of 
d  but  .005  in  albuminoid 
g  a  remarkable  constancy 
ur  water  supply, 
much,  however,  for  our 
majority  of  the  samples 
ome  were  evidently  con- 
nrage.  This  is  a  matter 
rol  of  the  proper  author- 
receive  the  attention  its 
ads.  Some  of  the  samples 
led  directly  from  dealers 
drug  storei^,  meat  shops, 
>arts  of  the  city, 
lupply  is  easily  rendered 
ring  the  months  we  are 
kness,  it  is  contaminated 
arce. 

68 1  sought  for  indications 
dnation,  but  with  the  ex- 
mples  of  ice,  I  found  no 
>rt  such  a  theory.  Recent 
ve  shown  that  the  real 


danger  to  health  lies  not  so  much  in  the 
substances  found  by  the  chemist  in  his  in- 
vestigations, which  are  per  se  harmless^ 
but  in  certain  micro-organisms  beyond  the 
domain  of  purely  chemical  investigations,, 
and  it  had  become  somewhat  the  fashion  to- 
lessen  the  importance  attached  to  a  chemi- 
cal analysis,  until  it  was  shown  that  the 
liability  of  the  presence  of  pathological 
micro-organisms  was  in  direct  ratio  to  the 
chemical  impurity  of  the  water,  viz.,  its 
fitness  to  sustain  them. 

Thus,  while  a  chemical  analysis  does  not 
positively  isolate  a  typhoid  fever  cause,  it 
demonstrates  very  clearly  the  possibility  of 
its  existence  in  a  given  water.  A  water 
containing  neither  ammonia,  free  or  in 
combination,  nor  chlorine  can  never  de- 
velop a  case  of  typhoid  fever.  These  germs 
are  always  accompanied  by  organic  matter, 
the  nature  of  which  determined  by  the 
chemist  gives  its  origin  and  significence. 

In  the  analyses  my  first  endeavor  was  to 
discover  any  organic  contamination  which 
might  inferentially  lead  to  a  suspicion  of 
sewage  pollution,  such  as  free  and  albu- 
minoid ammonia. 

Secondly,  to  find  water  which  might  in 
itself  be  considered  as  dangerous,  or  as 
giving  positive  evidence  of  sewage  con- 
tamination, such  as  chlorine.  In  Detroit 
river  water,  chlorine  in  any  marked  quan- 
tity cannot  come  from  an  innocent  source, 
its  presence  therefore  must  be  accepted  as 
evidence  of  sewage.  The  amount  of 
chlorine  found,  2.0  parts  per  million,  in  our 
water  can  easily  arise  from  an  innocent 
cause,  but  the  amount  found  in  a  sample 
of  ice,  65  parts  per  million,  can  only  be  ac- 
counted for  on  the  supposition  of  an  ad- 
mixture of  animal  excreta. 

I  have  confined  myself  to  giving  the 
amounts  of  free  ammonia,  albuminoid  am- 
monia, oxygen    consumed    and    chlorine 


I  Detroit  Chemical  Society  and  contributed  to  the  Pharmaceutical  Era, 


contained  in  the  ice  and  water,  these  being 
the  more  important  factors  in  determining 
the  amount  and  quality  of  organic  material 
present  and  at  the  same  time,  the  probable 
sanitary  conditions.  The  presence  of  free 
ammonia  of  itself  means  very  little,  being 
frequently  absorbed  from  the  atmosphere 
by  the  waters  near  larse  cities,  but  the  ad- 
ditional presence  of  fubuminoid  ammonia 
invests  it  with  a  significance  at  once  ap- 
parent. 

The  story  of  the  present  dangerous  con- 
tamination of  drinking  water  is  told  by  the 
amount  of  tiiis  substance  actually  present. 
No  arbitrary  rule  as  to  the  precise  point  at 
which  a  given  sample  of  water  becomes  im- 
pure as  indicated  by  the  albuminoid  am- 
monia present,  can  be  established,  but  it  is 
generally  agreed  that  the  classification 
might  be  somewhat  as  follows: 

Class  I. — Water  of  great  organic  purity, 
yielding  not  more  than  0.041  parts  of  al- 
buminoid ammonia  in  1,000,000. 

Class  II. — Water  of  medium  purity, 
yielding  from  0.041  to  0.082  parts  of  al- 
buminoid ammonia  in  1,000,000. 

Class  III.— Water  of  doubtful  purity, 
yielding  from  0.082  to  0.123  part  albumin- 
oid ammonia  in  1,000,000. 

Class  IV. — Impure  water,  yeilding  more 
than  0.123  albuminoid  ammonia  to  1,000,- 
000. 

Referring  to  the  table  appended,  it  will 
be  seen  that  the  maximum  amount  of  al- 
buminoid ammonia  found  by  us  in  our 
water  is  well  within  the  first-class,  of  water 
of  * 'great  organic  purity."  Our  sister  city, 
however,  (Windsor),  using  water  from  tne 
same  source,  approaches  very  nearly  Class 
III, '  'water  of  doubtful  purity."  This  can 
be  accounted  for  from  the  fact  that  that 
city's  Intake  Is  from  a  point  below  the 
Walkervllle  sewer.  That  Windsor  water 
contains  0.07  parts  of  albuminoid  ammonia 
per  million  Is  not  In  Itself  significant,  but 
when  taken  In  connection  with  the  fact 
that  the  water  farther  up  stream  contains 
less  than  half  this  amoimt,  It  seems  to  point 
most  positively  to  some  foreign  contamina- 
tion before  It  reaches  the  consumers. 

I  give  also  the  amount  of  oxygen  con- 
sumed as  this  bears  a  direct  relation  to  the 
amount  of  organic  material  contained  In 
the  water  and  Is  a  valuable  Indicator,  Its 
significance  being  classified  by  Drs.  Frank- 
land  and  Tidy  as  follows: 

Class  I.— Of  great  organic  purity,  ab- 
sorbing not  more  than  .50  part  per  million. 


Class  II. — Of  medium  purity,  absorbing 
not  more  than  1.5  part  of  oxygen  per  mil- 
lion. 

Class  III. — Of  doubtful  purity,  absorb- 
ing not  more  than  1.5  to  2.0  part  of  oxy-     j 
gen  per  million. 

Class  IV. — Impure  water,  absorbing 
more  than  2.0  parts  of  oxygen  per  million. 

In  this  particular  it  will  be  seen  that  De- 
troit water  is  again  superior,  but  it  must 
be  remembered  that  vegetable  debris,  In 
Itself  harmless,  will  greatly  Increase 
both  the  albuminoid  ammonia  and  the  oxy- 
gen consuming  power  of  the  watei; 
so  that  to  form  an  intelligent  opin- 
ion of  the  value  of  a  given  water 
It  Is  necessary  to  have  a  knowledge  • 
of  the  normal  waters  of  the  vicinity.  But 
while  an  excess  of  these  factors  may  not 
necessarily  demonstrate  the  Impurity  of 
the  water  containing  them,  their  absence 
from  a  water  Is  proof  of  Its  purity. 

Chemical  analysis  cannot  discover  the 
noxious  ingredient  or  ingredients  in  water 
polluted  by '  infected  sewage  or  animal 
excreta,  and  as  it  cannot  thus  distinguish 
between  Infected  and  non-Infected  sewage, 
the  only  perfectly  safe  course  Is  to  avoid 
altogether  the  use,  for  domestic  purposes, 
of  water  which  has  been  polluted  wl^ 
excrementitious  matters.  i 

Again,  referring  to  the  table,  it  will  be 
seen  that  the  amount  of  chlorine  found  In     i 
Detroit  water  Is  less  than  that  found  In     i 
any  other  city,  excepting  Rochester.    A     i 
small  amount  Is  always  found  In  all  natural    i 
waters,  being  derived  from  the  sodium 
chloride  (ciivnmon  salt)  which  is  abundantly 
distributed  in  all  rocks  and  soils.  i 

Sewage,  the  polluting  agent  most  to  be 
dreaded  in  water,  contains  a  large  propor- 
tion of  chlorine,  as  common  salt,  derived 
mostly  from  the  liquid  excreta  of  animals. 
The  proportion  of  chlorine  in  uncontamln- 
ated  waters  Is  very  constant,  hence  a 
marked  excess  over  the  normal  standard, 
unless  otherwise  accounted  for,  suggests 
a  direct  contamination. 

The  analysis  of  Windsor  water  was 
made  by  Anthony  McGlU,  B,  A.,  of  the 
Inland  Revenue  Depa^ment,  Ottawa,  Ont. 
Of  the  American  cities,  by  A.  R.  Leeds. 

So  far  as  the  analysis  of  the  Ice  Ib  con- 
cerned, it  must  be  borne  in  mind  that  thie 
Impurities  found  do  not  Indicate  the  aver- 
age existing  in  the  mass  of  water  from 
which  it  was  formed.  Coming  as  It  does 
from  the  surface  and  usually  from  near 
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expect  to  find  a  Kre&tar 
lie  Tegetable  debris,  etc., 
I  of  the  kind  can  ezplafn 
t  of  chlorine  and  cotre*- 
told  Bmmoiila  In  Noa.  6 
e  freexlng  of  water  tends 

haa  been  found  that  20 
xdlold  and  more  than  this 

Impuritlea  of  water  are 


f  apparentlj  i 
acount  for  the  greater  fm- 
I,  such  as  Its  location  near 
le  water,  it«  UabUity  to 
ructure  material  washed 
wre  hj  llebt  snow  or  rain 
I  methocb  employed  in 
Testing  the  crop.  While 
rrestlng  of  the  crop  last 
dj  saw  animal  excret«, 
•olid,  dropped  upon  the 
lort  other  than  a  shovel 
nore  it.  Ice-men,  in  their 
mid  see  to  it  that  no  rough 
«  made  to  purifj  It,  but 
emn  It  and  all  Ice  in  Its 
y.  A  piece  of  Ice  of  this 
to  the  hands  of  the  chem- 
Qvidence  to  condemn  tons 
re  ftialerlal.  Good  ice 
«  as'our  drinking  water, 
mcluded  tbat  li  should 
sUorine,  and  should  jield 
f  of  albuminoid  ammonia 

■ea  I  have  been  ablj  as- 


sisted by  W.  H.  Allen,  Ph.  Q.,  of  the  De- 
partment of  Pharmacy  of  the  Detroit  Col- 
lege of  Hedlclne.  and  others,  to  whom  my 
tlutnks  are  due. 

The  methods  followed  were:  for  th« 
free  ammonia,  Nesalers's  solution  to  the 
distillate;  for  the  albuminoid  ammonia, 
potassium  permanganate  aud  sodium  hy- 
drate, afterwards  nesslerizlng  the  dlstUlate; 
for  the  quantitity  of  oxygen  consumed  in 
three   hours,    I    followed   Forehammer's 

The  chlorine  present  cannot  t»  estimated 

in  our  waters  except  In  concentrated  solu- 
tion, made  by  evaporating  considerable 
quantities  of  tne  water.  In  Bome  samples 
of  the  Ice,  however,  the  estimation  could 
be  readily  efFectod  without  evaporation. 

In  April,  ISai,  I  was  employed  by  the 
Detroit  Biening  Journal  to  make  a  com- 
parative analyds  of  Windsor  and  Detroit 
water  supply.  In  looking  up  my  notes  I 
&nd  the  analysis  of  Windsor  water  to  be  as 
follows.  It  was  very  VHriable,  depending 
upon  the  direction  of  the  wind  and  the 
day  of  the  week.  The  maximum  and  min- 
imum of  my  analysis  were  as  follows: 

"       -Minimum,' .'.'.v.' .".*.'.'.'.■.'.'.■.■;.".".'    '.(» 

AlbumlzloM  UDTnonia— Maximum 11 

-SUnimum  ... 03 

Chlorine  (one  Hoalj^la) 3.SD 

The  result  of  my  analyses  demonstrates 
clearly  that  the  water  supply  of  our  city  is 
unexcelled  for  purity  by  that  supplied  to 
any  other  large  city  la  the  union. 
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DETROIT    WATER    WORKS. 


MET  ER     RAT  ES. 

First  3^000  Cable  feet,  eacli  montli,  each  100  gallons ^  of  a  cent. 

All  over,  each  100  gallons %  of  a  cent. 


ASSESSMENT    RATES- 
From  July  1st,  1886. 

PER  ANNUM 

For  Family*  household  purposes $5  00 

Oreen  Houses.— Special  rates. 

Private  Stables,  for  each  horse 2  00 

lilvery  Stables,     "     "        "     2  00 

Dray  and  Team  Horses,  each 1  00 

Co^ws,  each 1  00 

Stores  and  Offices, $2  00  to  20  00 

Bakeries,  average  daily  use,  for  each  barrel  of  flour 3  50 

Saloons,  Groceries  and  Provision  Stores,  from $3  00  to  100  00 

Bar,  with  faucet,  from 800to  5000 

Flsli  Houses 10  00  to  100  00 

Slaughter  Houses.— Special  rates. 

Hotels  and  Taverns,  in  addition  to  family  rate,  each  room 1  00 

Boarding:  Schools,  each  room 1  00 

Public  Schools,  from $5  00  to  50  00 

Building  Purposes,  each  1  M  brick 5 

"                   "                •'    100  yards  plastering 10 

"                   "                "    perch  stone 1^ 

Printing  Offices.    Special  rates. 

Butcher  Stalls,  each  not  less  than 3  00 

UTorkshops,  for  10  persons  or  under 3  00 

"              for  each  additional  10  persons 1  00 

Estimated  (]^uantities  of  water  each  100  gallons 2 

Boarding  Houses,  in  addition  to  family  rate,  each  boarder 1  00 


FIXTURES. 

Bath  Tubs,  for  families,  1st  tub,  $2.00;  each  additional $1  00 

Bath  Tubs,  public,  each  tub 5  00 

TVater-closets,  for  a  family,  1st  closet,  $3.00;  each  additional,  $2  00, 

$3  00  to  15  00 
TVater-closets,  fipr  Hotels,  Stores,  Factories,  etc.,  for  10  per- 
sons, $6.00;  each  additional  person 25 

Rod  UTater-closets,  not  less  than 6  00 

Urinals,  not  less  than 2  00 

TVash-Hand  Basins,  for  faxnily $1  00  to  3  00 

"            "             "          for  other  purposes,  each  person 25 

Permanent  UTash  Tubs 2  00 

Hose $3  00  to  30  00 

Fountains 500to  2000 

Street  Sprinklers,  each  wagon 200  00 

Where  there  is  a  waste  of  water  a  proper  increase  of  rates  will  be  made. 
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REPORT 


OF  THB 


Board  of  Water  Commissioners 


OF  THB 


CITY  OF  DETROIT. 


Watbb  Commissionbr's  Ofpicb. 

Detroit,  January  2,  1891. 
To  the  Common  Council  of  the  City  of  Detroit: 

The  Board  of  Water  Commissioners  respectfully  submits 
its  annual  report  for  the  year  ending  December  31,  1890. 

For  the  financial  transactions  of  the  Board,  and  the  details 
of  its  Extension  and  Construction,  and  the  supply  of  water, 
your  attention  is  invited  to  the  report  of  the  Secretary  and  those 
of  the  heads  of  the  different  departments  of  the  Works  which 
accompany  this  report. 

A  detailed  statement  of  the  entire  expenditures  of  the  Board 
during  the  past  year  has  already  been  presented  to  your  honor- 
able body  by  the  Secretary  of  this  Board. 

The  bonded  indebtedness  of  the  Board  is  $1,229,000,  with  an 
annual  interest  on  the  same  of  $76,610.  During  the  past  year 
$97,000  of  bonds  were  presented  and  pai^,  of  which  amount 
$45,749.79  was  taken  from  the  sinking  fund. 

The  total  expenditures  of  the  Board  were  $638,858.43,  and 
the  receipts  were  $493,846.10,  an  excess  of  the  former  over 
the  latter  of  $145,012.33;  which  is  accounted  for  by  the  fact 
that  about  $200,000  were  spent  in  extraordinary  construction, 
and  $97,000  in  the  redemption  of  bonds. 
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A  much  larger  sum  than  usual  has  been  expended  the  past 
year  in  laying  main  and  distribution  pipes.  Large  mains  varying 
in  diameter  from  16  inches  to  30  inches  have  been  laid  through 
the  central  and  business  portions  of  the  city.  This  was  done 
upon  the  request  and  recommendation  of  the  Board  of  Fire 
Commissioners,  who,  although  the  supply  of  water  in  this  dis-^ 
trict  had  been  ordinarily  sufficient,  were  apprehensive  that  in 
case  of  a  sudden  great  demand  such  as  a  large  fire  would 
occasion,  the  supply  would  be  exhausted  on  account  of  the  small 
size  of  the  pipes  lying  in,  and  furnishing  the  water  supply  of 
this  portion  of  the  city. 

They  also  claimed,  and  very  reasonably,  that  the  presence  of 
large  mains  would  enable  them  to  group  their  engines  more 
closely  to  fires  than  had  heretofore  been  possible,  and  greatly 
increase  thereby  their  execution. 

The  total  amount  of  pipe  laid  the  last  season,  including  that 
of  the  above  was  25^|||^  miles. 

The  last  annual  report  stated  that  the  necessity  for  a  new 
settling  basin  at  the  pumping  works  had  been  considered  and 
that  it  had  been  determined  to  proceed  at  once  to  make 
arrangements  for  its  construction. 

Plans  and  specifications  were  made,  and  an  estimate  of  its 
expense,  which  amounted  in  the  aggregate  to  $250,000. 

Before,  however,  taking  any  steps  for  its  construction,  we 
became  impressed  with  the  idea  that  sufficiently  good  results 
could  not  be  obtained  for  so  large  an  expenditure.  As  neither 
the  present  basin  nor  the  one  contemplated,  would  contain  a 
day's  supply,  the  water  therein  would  not  remain  quiescent  more 
than  20  hours,  if  as  long,  and  but  little  precipitation  would  occur. 
It  is  established  by  good  authorities  that  to  obtain  any  good 
results  by  precipitation  water  must  remain  quiet  at  least  four 
days. 

The  analysis  of  the  water  of  Detroit  river  by  Frederick  Stearns 
in  1879,  as  well  as  by  other  chemists  more  recently,  established 
the  fact  of  its  more  than  ordinary  purity,  and  the  fact  of  its 
being  equal  to  if  not  superior  to  that  of  Lake  Cochituate  of  Bos- 
ton, Mass.,  which  is  pronounced  to  be  of  "  exceptional  purity." 
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Commissioners  therefore  determined  to  abandon  the  idea 

tructing  a  new  basin,  and  to  baild  instead  a  new  conduit 

;  the  present   basin,  and  leading  directly  to  the  pump 

mdern^ath  the  engine  house,  so  arranged  that  it  could 

I  in  connection  with  the  basin  or  independently.     In  case 

mes  necessary  therefore  to  clean  the  basin  it  can  be  done 

t  interfering  with  the  operation  of  the  Works.    Leading 

ihe  end  of  this  new  conduit  at  the  river's  bank,  was 

new  inlet  pipe  extending  into  the  river  500  ft.  fur- 

aan  either  of  the  other  two  previously  laid  and  to  where 

iter  is  palpably  freer  from  vegetable  matter  and  sand. 

entire  expense  of  constructing  the  conduit  and  the  lay- 

the  inlet  pipe  was  $43,000. 

gations  in  the  matter  of  the  Hurlbut  estate  are  still  pend- 
nd  as  yet  the  Board  have  not  received  any  income  from 
)urce,  although  it  has  already  expended  $5,262.30  in  carry- 
it  the  provisions  of  the  will. 

3  of  the  most  important  questions  affecting  the  water  sup- 
f  the  city  of  Detroit  for  the  past  two  years  has  been  the 
ipt  of  the  Board,  by  the  means  of  inspection  and  the  in- 
ction  of  meters,  to  stop  the  extraordinary  waste  that  had 
increasing  year  after  year,  until  in  1888  the  consumption 
3  city  reached  the  enormous  amount  of  200  gallons  to  each 
itant.  When  it  is  considered  that  the  supply  in  London, 
at  the  same  time  was  but  32  gallons  jt>er  capitUy  and  that 
•ovidence,  R.  L,  but  40  gallons,  the  imperative  necessity 
;he  Board  should  do  something  remedial  must  be  appar- 
>  everybody. 

B  results  of  the  two  years'  operations  in  this  regard  have 
more  than  satisfactory  and  confirm  to  the  Board  the  wis- 
>f  such  action.  The  reports  of  the  Secretary  and  the  Su- 
liendent  of  that  department  give  all  the  details  of  this 
,  the  expense  thereof,  and  many  other  interesting  facts  to 
I  your  attention  is  earnestly  invited. 
3  of  the  results  of  the  large  increase  in  the  use  of  meters 
fact  that  the  Board  has  been  enabled,  through  the  sav- 
lade  by  them,  to  reduce  its  meter  rates  from  one  cent  for 
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100  gallons  to  one-third  of  a  cent,  a  most  satisfactory  result  to 
water  takers  generally,  and  especially  to  those  who  have  been 
hitherto  necessarily  supplied  through  meters  on  account  of  the 
quantity  of  water  required  by  them  being  too  indefinite  to 
estimate.  These  persons,  and  most  of  them  large  consumers, 
have  paid  one  cent  for  each  100  gallons  consumed  for  years, 
and  the  reduction  to  one-third  that  rate  has  been  most  accept- 
able to  them. 

Our  fellow  citizens  should  bear  in  mind  that  meters  do  n6t 
restrict  the  use  of  water,  they  only  measure,  and  measuring 
the  quantity  of  water  consumed  has  the  effect  to  stop  the 
waste.  They  should  also  bear  in  mind,  that  while  it  is  true 
that  a  vast  quantity  of  pure  water  is  constantly  flowing  by  our 
doors,  and  while  it  may  seem  on  that  account  that  it  should  be 
used  without  any  restraint,  yet  to  provide  the  necessary  means 
to  carry  it  to  the  homes,  to  the  workshops  and  to  the  factories 
in  the  city  has  already  cost  the  city  four  and  one-half  millions  of 
dollars,  and  it  costs  annually  one  hundred  thousand  dollars  to 
operate  the  same. 

From  the  experience  of  those  cities  where  meters  have  been 
in  use  for  years  and  where  the  consumption  is  so  much  less 
than  in  Detroit,  it  certainly  seems  as  if  a  very  much  larger 
quantity  of  water  than  is  necessary  is  still  being  pumped, 
although  the  consumption  per  capita  has  been  largely  reduced 
the  past  two  years.  No  good  result  is  accomplished  by  the 
waste  of  water,  while  the  providing  of  engines,  engine  houses, 
coal,  etc.,  etc.,  together  with  the  expense  for  supply  mains  to 
furnish  this  quantity  that  is  wasted,  has  already  cost  the  city 
of  Detroit  a  fabulous  sum. 

The  Board  cannot  but  feel  that  the  interests  confided  to 
their  care,  as  Water  Commissioners,  demand  economy  in  this 
direction  as  much  as  in  any  other,  and  that  the  results  already 
obtained  sostaia  them  most  emphatically  in  their  action  in  the 
matter. 

It  has  been  the  misfortune  of  the  Board  to  lose  by  death  one 
of  its  members,  who  by  his  activity,  honesty  and  wise  economy 
in  public  affairs  has  won  for  himself  a  place  in  the  confidence 
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m  of  his  fellow  citizens.  Hon.  Joseph  Nagel,  who 
.  9thy  was  appointed  Water  Commissioner  May  1st, 
was  elected  Vice-President  of  the  Board  in  May  last, 
eeting  of  this  Board  Sept.  25th  the  following  resolu- 
ted  by  your  honorable  body  was  presented  : 

lABy  The  reservoir  of  the  Water  Works  in  the  Seventh 
lo  longer  of  practical  use  in  the  water  supply  of  the 

BAS,  It  would  be  a  great  accommodation  to  the  people 

leighborhood   to   have    streets  opened    through    the 

therefore 

idy  That  the  Board  of  Water  Commissioners  be  and 

bereby  requested  to  consider  the  removal  of  said  res- 

d  report  the  result  of  their  deliberations  to  this  body. 

oard  was  in  sympathy  with  the  preamble  of  this  reso- 
id  in  pursuance  to  a  resolution  adopted  Oct.  11th,  a 
made  to  the  city  of  that  portion  of  the  grounds  ly- 
of  the  north  line  of  Calhoun  street,  and  granting  the 
to  open  Orleans  street  through  the  north  part,  reserv- 
ed north  part  to  the  Board  for  storage  purposes,  for 
s  now  being  used. 

a  portion  of  December,  and  at  the  making  of  this  re- 
Board  have  been,  and  are  experimenting  with  the  use 
t  gas  as  a  fuel  at  the  Pumping  Works, 
oilers  are  supplied  with  gas  fixtures  and  four  boilers 
s  formerly  for  the  immediate  use  of  coal  should  occa- 
ire,  so  that  should  the  supply  of  gas  fail  no  inconve- 
)uld  be  felt  by  the  citizens.     Should  the  expense  in 
nral  gas  be  equal  to  or  less  than  that  of  coal,  the  Board 
ably  enter  into  a  contract  for  the  use  of  the  same. 
'  the  period  of  experimenting  the  cost  of  gas  is  not  to 
e  cost  of  coal, 
vv'hich  is  respectfully  submitted. 

HENRY  M.  DUFFIELD, 
JOHN  PRIDGEON, 
SAMUEL  G.  CASKET, 
AUGUST  GOEBEL, 

Camini88umer8. 
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Plumbers'  Licensb  Account: 

Paid  for  licenses $510  00 

Service  Cocks  Account: 

Stops  and  driUing. 6,586  25 

Old  materials  and  fines 57  90 

Office  Account: 

Rent 1.950  00 

Sale  of  old  materials. 13  40 

Reservoir  Account: 

Sale  of  lot 200  00 

Sale  of  materials 7  00 

Stop  Cock  Account: 

Sale  of  materials 53  25 

Horse  and  Wagon  Account: 

Sale  of  materials 15  00 

Total  receipts $493,846  10 


ipXPENDITURES. 


construction. 
Iron  Pipe  Account: 

Superintendency $4,983  00 

Labor 84,783  29 

Pipe 137,114  96 

Specials i .  9,298  84 

Hauling 2,786  48 

Lumber 974  84 

Coal 203  97 

Oil 27  63 

Packing 343  77 

Office  materials 23  48 

Tools  and  repairing  of 1,504  96 

Lead 8,020  60 

Plugs 170  33 

Repaying 7,47^6  02 

Repairing 171  20 

Postage  and  street  car  tickets 46  00 

Freight 23  44 

Livery 82  GO 

Bonus  returned 17  00 

Damages 100  00 

Sewer  pipe 7  14 

Tar 6  70 


$258,165  65 


REPORT 


OF  THE 


RD  OF  Water  Commissioners 


OF  THB 


CITY  OF  DETROIT. 


Water  Commissioner's  Office. 

Detroit,  January  2,  1891. 

nmon  Otmncilofthe  City  of  Detroit : 

Soard  of  Water  Commissioners  respectfully  submits 

ftl  report  for  the  year  ending  December  31,  1890. 

te  financial  transactions  of  the  Board,  and  the  details 

^tension  and  Construction,  and  the  supply  of  water, 

3ntion  is  invited  to  the  report  of  the  Secretary  and  those 

3ads  of  the  different  departments  of  the  Works  which 

ny  this  report. 

iiled  statement  of  the  entire  expenditures  of  the  Board 

he  past  year  has  already  been  presented  to  your  honor- 

y  by  the  Secretary  of  this  Board. 

^nded  indebtedness  of  the  Board  is  $1,229,000,  with  an 

aterest  on  the  same  of  $76,610.     During  the  past  year 

of  bonds  were  presented  and  pai^,  of  which  amount 

79  was  taken  from  the  sinking  fund. 

otal  expenditures  of  the  Board  were  $638,858.43,  and 

ipts  were  $493,846.10,  an  excess  of  the  former  over 

)r  of  $145,012.33;  which  is  accounted  for  by  the  fact 

>ut  $200,000  were  spent  in  extraordinary  construction, 

000  in  the  redemption  of  bonds. 
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Repairing  Leaks  Account: 

Labor $5,396  02 

Tools  and  materials 155  60 

Street  car  tickets 231  80 

$5,783  42 

Telephone: 

Rent 346  00 

Reservoir  Account. 

Superintendent $518  25 

Labor,  repairs  and  materials 290  46 

Tools,  etc 7  90 

Stove 8  50 

Houses  for  laborers 3,343  28 


Office  Account: 

Secretary,  assessors  and  clerks $15,358  97 

Printing,  advertising  and  subscript iou 1,296  96 

Watchmen  and  janitors 1,070  00 

Alterations  and  repairs 818  80 

Supplies:  soap,  matches,  etc 96  87 

Supplies:  office  stationery 413  34 

Livery 66  95 

Furniture ♦. . .  677  44 

Safe  deposit 10  00 

Insurance 231  99 

Extra  services 353  80 

Floral  offering 25  00 

Fuel 142  27 

Ice 44  80 

Light 140  65 

Postage  and  street  car  tickets 91  30 

Attorney 600  00 

Expert  examiners 40  00 

Sprinkling 61  50 

Germicide. .  .• 56  00 

Service  Cocks  Account: 

Clerk  and  labor $5,663  19 

Tools  and  repairs 45  07 

Corporation  stops 1,539  17 

Horse  and  Wagon  Account; 

Farrier $186  00 

Feed 1,244  58 

Repairs 413  86 

Vehicles,  harnesses  and  materials 936  20 

Labor 1,333  50 


$4,168  39 


$21,596  64 


$7,447  43 


$4,114  14 


REPORT 


OF  THE 


)ARD  OF  Water  Commissioners 


OF  THB 


CITY  OF  DETROIT. 


Water  Commissionbb's  Office. 

Detroit,  January  2,  1891. 

ie  C&mmon  Chuncilofthe  City  of  Detroit: 

he  Board  of  Water  Commissioners  respectfully  submits 
mnual  report  for  the  year  ending  December  31,  1890. 
or  the  financial  transactions  of  the  Board,  and  the  details 
ts  Extension  and  Construction,  and  the  supply  of  water, 
r  attention  is  invited  to  the  report  of  the  Secretary  and  those 
he  heads  of  the  different  departments  of  the  Works  which 
>mpany  this  report. 

L  detailed  statement  of  the  entire  expenditures  of  the  Board 
ing  the  past  year  has  already  been  presented  to  your  honor- 
3  body  by  the  Secretary  of  this  Board, 
^he  bonded  indebtedness  of  the  Board  is  $1,229,000,  with  an 
ual  interest  on  the  same  of  $76,610.     During  the  past  year 
,000  of  bonds  were  presented  and  pai^,  of  which  amount 
,749.79  was  taken  from  the  sinking  fund, 
^he  total  expenditures  of  the  Board  were  $638,858.43,  and 
receipts  were  $493,846.10,  an  excess  of  the  former  over 
latter  of  $145,012.33;  which  is  accounted  for  by  the  fact 
t  about  $200,000  were  spent  in  extraordinary  construction, 
$97,000  in  the  redemption  of  bonds. 
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To  the  Honorable  the  Board  of  Water  Commisaionere^f  the  ■  Oily  of  Detroit: 

Obntlbmbn — We  have  carefully  examined  the  books  and 
YOQchers  of  the  Water  Works  from  January  1  to  December  31^ 
1890,  and  find  them  correct. 

Cash  on  hand  in  offlce $3,152  52 

Cash  in  bank 106,680  58 

Total  January  1,  1891 $109,833  10 

Respectfully  submitted, 

(Signed)  DAVID  R  PEIRCE, 

JOHN  H08MER, 

Committee. 


"The  following  table  is  the  report  of  the  assessment  made  Id 
May  and  June,  to  commence  July  1st,  1890. 

The  number  of  families  assessed  at  that  time  was  41,467,  an 
increase  in  one  year  of  2,309;  and  the  total  amount  assessed^ 
$338,586,  is  $2,282  less  than  the  amount  of  the  assessment 
made  in  1889.  This  is  accounted  for  in  the  last  column  of  this 
statement  which  shows  that  the  former  assessments  upon  places 
taken  off  from  the  books  at  that  time  and  upon  which  meters 
were  placed  amounted  to  $27,656;  showing  that  the  actual  gain 
upon  this  assessment  to  have  been  $25,374. 


BOABD   OF    WATEK   COUMiaSlONBKa. 


WATER    RATES. 

FOR  THB  Ybak  1800-1891. 
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The  following  table  shows  the  receipts  for  water  rates  dur-^ 
ing  the  year,  arranged  by  districts,  and  giving  the  amounts 
collected  upon  each  annual  assessment. 

These  receipts  include  the  rates  collected  upon  the  assess- 
ment rolls  and  those  received  for  water  supplied  through 
meters.  The  amount  received  upon  the  rolls  was  $350,599.73, 
and  that  upon  meter  bills  $37,278,  making  a  total  of  $387,877.73, 
an  increase  over  that  of  1889  of  $19,952.46. 

The  reduction  of  meter  rates  during  the  past  year  from  one 
cent  per  100  gallons  to  one-half  cent  the  1st  of  August,  and  sub- 
sequently, October  1st,  to  one-third  of  a  cent,  reduced  the  in»- 
come  of  the  Board  between  six  and  seven  thousand  dollars  less^ 
than  would  have  been  received  under  the  old  rates. 


n 

1 
1 
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WATER  RATES,  1890. 


Bt 

let. 

Second 
District. 

Third 
District. 

Fourth 
District. 

Fifth 
District. 

Sixth 
District. 

Seventh 
District. 

Agere- 
gate. 

$2  25 

4  00 

16  00 

$2  25 

$3  75 
500 

7  75 

21  00 

$7  50 
300 

$12  25 
20  00 
38  25 
15  75 
51  25 

• 

27,661  20 
29,858  85 

19  76 

250 

23  75 

10  00 

25  00 

24,259  88 

26,919  68 

25  60 

57  00 

250 

106  67 

44,071  97 

46,581  64 

$11  50 

57  25 

21,497  28 

22,725  85 

39  75 

5  50 

87  25 
24.158  82 
24,689  40 

294  92 

15  08 
JS52 

21,126  62 
22,011  22 

187,160  75 
200,249  06 

18  05 

$61,262  91 

$90,725  28 

$57,152  55 

$48,894  22 

$44,291  88 

$48,187  84 

$887,877  78 

§ 
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BONDED  INDEBTEDNESS. 

The  following  is  a  statement  of  the  present  bonded  debt  of 
the  Board : 


AMOUNT. 

ISSUED. 

PAYABLE. 

Rates  of 
Interest. 

Annual  In- 
terest. 

$46,000  00 

August 

1,1858 

August  1,  1893 

7^ 

3,220  00 

50,000  00 

August 

1,  1859 

August  1. 1893 

7^ 

3,500  00 

50,000  00 

August 

1,1800 

Au^st  1,  1893 

^^' 

3,500  00 

50.000  00 

Dec'r 

1,1881 

Dec'r    1,1896 

^ 

2,000  00 

100,000  00 

Sept'r 

1,1880 

Sept'r    1,1899 

4^ 

4,000  00 

100,000  00 

April 

1,1881 

April     1,  1899 

4i« 

4,000  00 

100,000  00 

Feb'ry 

1, 1870 

Peb'iy  1,  1900 

n 

7,000  00 

50,000  00 

August 

1,  1872 

August  1,  1902 

n 

8,500  00 

50,000  00 

August 

1,  1873 

August  1,  1903 

1% 

3,500  00 

44,000  00 

Peb'ry 

1,  1874 

Feb'iy  1,  1904 

ii 

3,080  00 

241,000  00 

August 

1,  1874 

August  1,  1904 

11^ 

16,870  00 

149,000  00 

June 

1, 1875 

June      1,  1905 

1% 

10.430  00 

199,000  00 

June 

1.  1876 

June      1,  1906 

H 

11,940  00 

$1,229,000  00 

$76,540  00 

BOARD   OF    WATER   COMMISSIONERS. 
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NEW  PUMPING  WORKS. 

amount  expended  for  the  new  works   to  January  1, 
is  as  follows: 


ITEMS. 


naiDS 

ipes 

basins  and  canals 

its  and  conduit  wells, 
i,    boiler   and   coal 

les 

pipe  and  tower 

wells 

BS 

B 

eer's  house 

ds 

jtion 

llaneous 

ggregates 


EXPKKDBD  PBB- 
YIOUSLT. 


$35,000  00 
609,414  77 

51,356  97 
129,409  12 

44,203  97 

159,871  90 

30,420  72 

54,221  56 

265,642  24 

44,248  40 

7,773  14 

3,666  25 

46,983  53 

2,977  86 

8,730  95 


1890. 


$25,318  90 

19,534  03 

1,102  38 


$1,493,921  88 


1,510  50 


$47,465  81 


TOTAL. 


$35,000  00 
609,414  77 

76,675  87 
129,409  12 

63,738  00 

160,974  28 

30,420  72 

54,221  56 

265,642  24 

44,248  40 

7,773  14 

3,666  25 

48,494  03 

2,977  86 

8,730  95 


$1,541,387  19 
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The  following  table  shows  the  comparative  condition,  con- 
struction,  supply  and  income  of  the  Works  for  the  years  1888^ 
1889  and  1890. 

The  daily  average  consumption  is  shown  to  have  decreased 
six  million  in  the  two  years,  and,  as  by  reference  to  the  En- 
gineer's report  the  increased  consumption  each  year  has  usually^ 
been  more  than  three  million  it  follows  that  the  actual  saving 
the  past  year  has  been  over  twelve  million  gallons  daily. 

In  estimating  the  population  I  have  taken  the  number  of 
families  actually  found  by  the  Assessors  and  multiplied  them 
by  an  average  of  5.08  persons  to  each  family,  which  former 
census  returns,  previous  to  the  last  one,  developed  as  being 
correct,  using  t^e  population  reported  by  each  census  return, 
^nd  the  number  of  families  found  by  the  Assessors  at  the  same 
time  as  a  basis. 

The  fact  that  the  daily  per  capita  supply  has  been  reduced 
in  the  two  years  from  204  gallons  to  155  gallons  shows  a  splen- 
did result  of  the  operations  of  the  Board  in  stopping  the  waste. 
A  better  showing  than  this  even  would  have  been  made,  had 
not  the  construction  of  the  new  conduit  at  the  pumping  work& 
required  the  throwing  out  of  use  No.  3  Engine  and  running 
No.  1  with  double  pumps  during  the  months  of  June,  July, 
August,  Septem]{;)er,  and  a  part  of  October.  The  minimum 
capacity  of  this  engine  is  much  more  than  sufficient  to  supply 
the  lower  service  nights  and  Sundays,  and  necessitated  the 
partial  opening  of  the  waste  gate  to  relieve  the  pressure.  The 
daily  average  pumped  during  the  seven  other  months  was 
31,612,398,  or  nearly  two  million  less  than  that  shown  in  the 
table. 


BOARD   OF   WATER   COUHISSIONEBS. 


2T 


1 

1888 

1889 

1890 

B  consumption,  in  gallons 

89,897,716 

85,274,888 

83,208,06r 

ftheclty 

192,729 

208,992 

214,122 

»  con8umpt*n«  per  capita 

204 

172 

15& 

tption  for  the  year,  gals.. 

14,880,166,670 

12,875,884,453 

12,120,914,582^ 

L  through  meters,  in  gals. 

91,750,000 

139,090.000 

626,944,765^ 

if  total  consumption,  i 

.oof 

.01 

.05j 

srvices 

31,821 

37,725 

40,851 

.eters  and  indicators  in  \ 
>  the  close  of  year f 

48 

204 

866- 

Ihiitinir  m aitifi 

843 

343 

362 

3  and  cisterns 

1,913 

$344,815.00 
9,175.00 

2,237 

2,410 

* 

a  water  rates 

$367,925.00 
13,909.00 

$887,877.73 

a  metered  water 

37,278.00' 

!  revenue  from  metered  (, 

.02| 

.08f 

.09j 

laintenance 

$101,019  00 

$102,587  00 

$102,391  OO 

the  objections  raised  to  stopping  the  waste  of  water 
liat  seemed  to  me  more  serious,  and  more  worthy  of 
ion  than  any  other;  and  that  was,  that  the  waste 
laterially  in  cleansing  the  sewers  and  preventing,  to  a 
ctent,  the  existence  of  contagious  diseases.  Desiring 
his  question  discussed  from  an  authoritative  stand- 
dressed  a  note  to  the  Water  a7id  Gas  Review,  pub- 
^ew  York,  which  drew  out  an  editorial  on  this  subject, 
hich  I  append  herewith  and  request  permission  of 
rable  body  to  include  in  my  report.  ♦ 
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Water  Commissioner's  Office, 

Detroit,  Mich.,  November  23,  1890. 

Editor  Water  and  G(M  Review:  '■'^^■ 

Sir — I  should  like  to  see  in  your  very'interesting  publication 
an  article  treating  upon  the  question  of  the  benefit  derived 
— or  not  derived — by  permitting  the  waste  of  water  into  sewers. 

We  are  often  met,  and  sometimes  by  educated  gentlemen, 
with  the  argument  that  the  introduction  of  meters  and  pre- 
vention of  waste  was  operating  against  the  health  of  the  city; 
that  such  waste  was  a  necessary  factor  in  keeping  the  sewers 
clean  and  the  city  free  from  diphtheria  and  other  kindred 
diseases.  A  clear,  concise  and  logical  discussion  of  this  question 
would  be  greatly  appreciated  and  assist  us  in  refuting  such 
arguments. 

Yours  respectfully, 

L.  N.  CASE. 

Secretary, 


The  editorial  referred  to  appeared  in  the  December  issue  and 
was  as  follows: 

Mr.  Case's  letter  refers  to  a  matter  which  has  been  before  the 
public  of  every  municipality  where  meters  have  been  introduced 
or  efforts  made  to  curtail  the  waste  of  water;  and  it  is  only 
natural  that  those  who  have  a  mere  superficial  knowledge  of 
the  subject,  and  who  do  not  have  the  opportunity  to  consider 
it  from  an  intelligent  point  of  view  should  be  misled  by  errone- 
ous ideas.  We  believe  that  the  question  does  not  require  much 
of  a  clear,  concise  and  logical  discussion.  A  simple  statement 
of  the  facts  as  they  exist,  and  as  they  have  been  proven  to  exist, 
is  all  that  is  necessary. 

The  waste,  so  large  a  factor  in  water  consumption  everywhere, 
running  into  waste  pipes  and  sewers,  has  no  effect  whatever  in 
removing  deposits  of  solid  matter  which  accumulate  in  them. 
This  is  proven  by  the  fact  that  in  many  large  cities  where  the 
water  consumption  is  greatest  it  is  necessary  at  frequent  inter- 
vals during  the  year  to  flush  the  sewers  for  the  purpose  of  re- 
moving the  accumulation  of  matter  which  gathers  there. 

In  the  management  of  cities  no  more  important  matter  can 
be  contemplated  than  the  health  of  the  people;  and  questions 
as  to  the  efficiency  of  the  sewerage  system  properly  receive  a 
large  amount  of  serious  consideration.  The  liquid  matter  in 
sewers  is  easily  disposed  of,  but  the  solid  and  greasy  matters 
are  desposited  in  the  sides  and  bottom  of  the  conduits,  and  if 
they  were  not  removed  they  would  gradually  fill  up  the  sewers 
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)ntinuou8  ^deposit,  just  a»  river  beds  are  filled.    A  con- 

s  or  steady  flow  of  water  can  have  little  or  no  effect  in  re- 

g  these  matters.     Heavy  rain  storms  are  the  most  vala- 

itural  agency  in  removing  such  accumulations,  the  influx 

rge  and  powerful  body  of  water  flushes  out  and  cleans 

vers  as  no  artificial  agency  can.  Artificially,  the  best  result 

t  obtained  by  opening  hydrants  and  permitting  the  flow 

arge  a  volume  of  water  as  possible  through  the  sewers  at 

times.     Referring  to  the  wadte  of  water  as  tending  to 

the  sewers,  unfortunately  the  greatest  source  of  waste  is 

1  by  small  leakages  which  run  continuously  night  and 

nd  the  effect  of  such  streams  on  tl^e  deposits  in  sewers  is 

reciable  and  valueless,  and  the  quantity  of  water  continu- 

flowing  which  would  be  required  to  keep  the  sewers  clear 

>08its  would  be  enormous. 

)  same  rule  applies  to  water  running  in  a  closet.     This 

>ther  great  source  of  waste,  many  people  imagining  that 

iffective  in  keeping  the  waste  pipe  clear.     Water  Works 

lis  have  long  ago  designated  this  species  of  waste,  along 

the  waste  oi  leaky  fixtures,  as  "  driblets."    A  single  pail 

iter  discharged  at  once  into  the  waste  pipe  of  a  closet  will 

nplish  more  in  cleaning  it  out  all  the  way  to  its  entrance 

the  sewer  than  the  continuous  running  of  that  closet  for 

nerable  days  and  nights,  and  the  consequent   wasting  of 

sands  of  gallons  of  water.    This  is  an  experiment  that  any 

$an  try,  and  if  tried,  its  effects  will  be  found  surprising. 

force  of  even  such  a  small  body  of  water  rushing  in  one 

bulk  through  the  confined  area  of  a  waste  pipe  will  move 

jTthing  before  it. 

I  to  the  effect  upon  public  health  of  the  introduction  of  the 
ir  system,  it  is  only  necessary  to  refer  to  the  vital  statistics 
lose  cities  where  the  meter  system  has  been  in  use  for  years, 
death  rate  in  Providence,  Pawtucket,  Worcester,  Pall 
ir,  Yonkers  and  every  other  meter  city,  from  diphtheria  and 
red  diseases  is  no  greater  than  it  is  in  cities  where  there 
lo  meters  in  use,  and  where  the  water  consumption  is  un- 
led. 

continuance  of  the  same  subject  I  wish  to  ^dd  that  the 
ftge  monthly  rain-fall  for  last  year  was  3.07  inches,  which, 
in  the  limits  of  the  city,  amounts  to  a  monthly  average  of 
))4d6,662  gallons,  or  190,000,000  gallons  more  than  the 
age  quantity  pumped.  This  difference  is  about  the  quan- 
which  is  being  pumped  less  than  the  supply  of  1888. 
'om  this  we  see  that  the  rain-fall  is  more  than  six  times 
quantity  which  the  Board  has  saved  itself  from  pumping 


so 
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by  the  means  they  have  adopted  for  that  purpose;  and  when 
we  further  consider  that  this  fall  of  rain  is  confined  to  a  few 
days  in  each  month  and  to  a  few  hours  in  each  day,  we  find 
that  the  volume  of  water  entering  the  sewers  during  a  rain 
«torm  is  at  least  one  hundred  times  more  than  the  quantity 
that  "dribbles"  in  through  the  wastefulness  of  consumers, 
and  which  it  is  argued  is  necessary  to  cleanse  the  sewers,  when 
in  fact  it  accomplishes  no  good  whatever. 

Another  argument  against  meters  is  that  they  discriminate 
against  the  consumer  upon  whom  they  are  placed.  Under  our 
present  rates  this  is  certainly  impossible,  inasmuch  as  where 
the  quantity  of  water  used  is  estimated  it  is  charged  for  at  the 
rate  of  two  cents  per  one  hundred  gallons,  and  when  metered 
but  one-third  of  a  cent,  and  consequently  the  consumer  must 
use  more  than  six  times  the  quantity  the  assessor  thinks  he 
uses  in  order  to  pay  more  than  when  assessed.  I  have  also 
prepared  the  following  table  in  this  regard  to  show  that  on 
the  contrary  assessing,  or  estimating,  discriminates  against 
43ome  consumers  and  in  favor  of  others  .to  a  much  greater 
-degree  than  the  meter  can.  As  a  basis  for  this  compilation  I 
have  used  their  assessments  before  being  metered  and  their 
-consumption  as  indicated  by  the  meter.  The  parties  or  firms 
<5onsidered  are  represented  by  the  letters  A,  B,  C,  etc. 


CONSUMKBS. 

Monthly  Consumption 
AS  PBB  Mbtsr. 

Monthly  Ah- 
sbssmbnt. 

Paid  for  1.000 
Gallons. 

A 

583,500  gals. 
132,000      •' 

3,429,803      *' 
531,375      '* 
185,250     *' 

2,697,831      " 
472,201      " 
259,312      '* 
138,850      *' 
727,125      *' 

2,127,050     ** 
270,750     " 

1,352,850      " 
463,818      *• 

$7  50 

2  00 

.      36  66 

33  33 

13  67 

119  16 
39  66 
17  50 
28  33 
50  00 
53  33 
37  66 

142  00 
43  00 

1^^  cents. 

B 

c 

1       " 

D 

E 

F 

6i      " 

7|      " 
41 

-G 

^6 

81 

H 

^6 

20 

6i       •• 

2i       " 

14        " 

I 

K 

L 

M 

N >,... 

O 

lOi       " 
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be  seen  by  the  above  statement  that  but  one  of  these 
B  paid  20  cents  per  1,000  gallons,  which  is  the  rate 
vhen  the  quantity  is  estimated,  while  one  paid  only 
per  1,000  gallons,  or  one-twentieth,  of  the  amount 
ihe  former. 

PLUMBERS  AND  PLUMBING. 

)f  the  strongest  desires  that  I  have  had  since  occupying 
tion  of  your  Secretary,  has  been  to  improve  the  char- 
plumbing.  Pursuant  to  that  desire,  I  obtained  from 
norable  body  permission  to  establish  a  Board  of  Exam- 
>f ore  whom  all  applicants  for  a  license  should  first  appear 
iwer  such  questions_pertaining  to  their  trade  as  the 
strd  might  deem  advisable. 

3ril  of  last  year  the  plumbers  of  the  city  assembled 
r  and  elected  three  of  their  number,  who,  together  with 
isioner  August  Goebel  and  Superintendent  Putnam, 
3d  the  Examining  Board  of  last  year.  The  plumbers 
were  James  Lane,  James  Meath  and  Samuel  Dixon, 
^hom  all  applicants  appeared  who  desired  a  license  to 
ibing,  and  by  whom  they  were  examined, 
examination  developed  such  a  lamentable  ignorance  of 
I  ordinary  knowledge  of  plumbing  on  the  part  of  the 
number  of  those  who  applied,  that  the  Board  of  Exam- 
jre  in  doubt  what  course  to  pursue.  I,  however,  advised 
lat  it  would  be  best,  inasmuch  as  the  introduction  of 
innovation  would  meet  with  a  great  many  objections 
se  than  that  which  a  rigorous  examination  would  pro- 
»  grant  a  certificate  to  all  excepting  such  as  were  grossly 
t  of  even  the  most  common  requirements  of  their 
This  advice  was  complied  with,  and  although  many 
^rmitted  to  enter  this  field  of  labor  who  were  totally 
I  for  it,  yet  a  beginning  has  been  made  that  will  surely 
a  improving  the  character  of  plumbing  in  the  city  and 
acting  the  citizens  from  being  victimized,  as  they  have 
r  years,  by  men  who  call  themselves  *'  plumbers,"  and 
)  are  ignorant  of  even  the  meaning  of  the  word, 
rther  consideration  of  this  question  the  past  year,  and 
'  of  the  fact   that  a  large  number  of  plumbers  only 
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desired  the  privilege  of  the  Board   to  do  common  work,  I 
obtained  your  permission  to  issue  the  following  circular: 

Water  Commissioner's  Office, 

Detroit,  Mich.,  December  10,  1890. 
To  the  Plumbers  of  the  City  of  Detroit: 

Your  attention  is  called  to  the  fact  that  in  April  of  the  com- 
ing year  all  persons  applying  for  a  license  to  do  plumbing  will 
be  subjected  to  an  examination  as  to  their  ability  to  perform 
the  work  pertaining  to  their  trade.  This  examination  will  be 
more  rigid  than  that  of  last  year,  and  a  more  thorough  knowl- 
edge of  how  to  perform  the  work  of  plumbing  in  all  its 
branches  will  be  required. 

Inasmuch,  however,  as  a  large  number  of  plumbers  do  not 
understand  nor  pretend  to  do  sanitary  plumbing,  I  have 
received  permission  from  the  Board  of  Water  Commissioners 
to  issue  what  will  be  known  as  first  and  second-class  licenses. 

A  first-class  license  will  grant  permission  to  do  all  kinds  of 
plumbing  whatsoever,  and  a  second-class  license  will  grant 
permission  to  do  the  simpler  or  more  common  work  of  putting 
in  service  pipes  and  attaching  to  the  same  an  ordinary  hydrant 
in  yard  or  faucet  in  kitchen. 

The  examination  will  be  made  in  either  the  first  or  second- 
class,  as  the  applicant  for  a  license  shall  himself  designate. 

It  has  been  found  necessary  the  past  year  to  require  that  all 
service  pipes  shall  be  laid  at  least  eighteen  inches  away  from 
the  wall  of  the  sewer  ditch.  The  plumbers  themselves  will  see 
the  reasonableness  of  this  requirement. 

Whenever  wood  pipe  is  replaced  with  iron,  the  application 
for  a  permit  must  be  accompanied  by  the  signature  of  the 
party  employing  the  plumber,  signifying  that  it  is  by  their 
wish  and  consent.  This  has  been  found  necessary  from  the 
fact  that  in  many  cases  two  or  more  plumbers  have  applied  for 
permits  for  the  same  places,  causing  thereby  confusion  and 
trouble  to  the  works  and  the  parties  themselves. 

You  are  also  notified  that  the  Board  has  adopted  an  amend- 
ment to  Section  7,  Chapter  3,  of  their  Compiled  Regulations, 
requiring  all  lead  service  pipe  to  be  of  the  kind  known  and 
designated  as  "  strong,"  which  will  take  effect  January  1, 1891. 

It  is  hoped  that  all  who  desire  to  apply  for  a  first-class  license 
will  take  occasion  in  the  intervening  months  to  perfect  them- 
selves in  such  knowledge  as  is  necessary  to  a  perfect  under- 
standing of  their  trade. 

Yours  respectfully, 

L.  N.  CASE, 

Secretary, 
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satisfied  that  this  plan  of  issuing  two  different  kinds 
ses  will  meet  the  exigencies  of  the  case,  and  prove 
bory  to  the  plumbers  themselves. 

very  much  pleased  at  the  manner  in  which  my  attempts 
ove  plumbing  in  the  city  have  been  received  by  those 
whom  they  are  directed,  the  plumbers  of  the  City  of 
.  They  have  almost  invariably  shown  the  best  of  f  eel- 
'ards  me,  and  a  hearty  willingness  to  sustain  me  in  my 
>rs. 

confident  that  plumbers  generally  are  as  willing  and 
( to  do  their  work  well  and  honorably  as  any  other  class 
hanics,  and  just  as  willing  to  have  their  work  scrutinized 
imselves  held  to  a  strict  compliance  with  any  reasonable 
ions. 

VALUATION  OF  THE  WORKS. 

uant  to  the  plan  adopted  in  the  compilation  of  my  last 
report,  I  have  made  a  careful  inventory  of  the  posses- 
f  the  Board,  and  herewith  submit  the  same,  with  their 
b  valuations, 
icapitulation  of  these  values,  is  as  follows: 

uilding  and  lot 151,000  00 

nping  works,  foot  of  Orleans  street 41 ,250  00 

>ir  grounds,  and  improvements  thereon. 44,253  97 

J9  at  the  new  pumping  works 200,000  00 

gs,  docks,  basins,  conduits,  pipe,  etc 731 ,873  28 

pipe  laid  and  in  use 2,523,532  37 

placed  and  in  use. 39,690  31 

Total , 13,631,598  93 

TOOLS  AND  MATBBIALS  ON  HAND. 

©building $8,776  13 

dr  department 480  00 

erdepartment 4,083  62 

oryoir  grounds,  pipe,  specials,  etc 41 ,435  94 

r  pumping  works 24,790  78 

tor  department 670  00 

Aggregate. $3,711,835  40 
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INVENTORY  OF  THE  WORKS. 

OFFICE. 

Office  building  and  lot $51,000  00 

Counter  in  office 600  00 

Vault ....  2,500  00 

Furniture  in  board  room 583  13 

Seven  tables. 133  00 

Four  book-cases 150  00 

Four  desks 100  00 

Heating  apparatus 1 ,400  00 

Three  atlas  maps 50  00 

Gas  fixtures  and  electric  light 25  00 

Two  tables 15  00 

RaiUng 100  00 

One-half  dozen  chairs 10  00 

Eight  stools 22  00 

Two  maps 18  00 

Two  clocks 20  00 

Miscellaneous  properties 100  00 

One  cabinet  desk,  upstairs 30  00 

One  small  desk 10  00 

One  teble 10  00 

One  upright  desk 10  00 

Two  bookcases 35  00 

Three  drawing  tables    35  00 

One  cabinet  drawing  table 50  00 

Drawing  tools 70  00 

Maps  and  drawings '2,500  00 

Safe  . 200  00 

$59,776  13 

PUMPING   WOBKS. 

Three  lots  comer  of  Atwater  and  Orleans 

streets $41 ,  250  00 

BBPAIB  DEPABTMBNT. 

Tools  and  materials $480  00          $480  00 

METER  DEPARTMENT. 

Valuations  of  meters  in  use $39,690  31 

Valuations  of  meters  in  stock 3,376  34 

Valuations  of  tools 171  75 

Valuations  of  materials 535  53 

$43,773  98 
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BESEKTOIB. 
iDgbOlWM $40,000  00 

687  97 

800  oe 

atu 8«  00 

:. 300  00 

■ 300  00 

B 400  00 

700  oe 

876  00 

144,262  87 

□rsFXCTION  DEFABTKRRT. 
$45  00 

600  00 

» 125  00 

— —  $B70  00 

NEW   PDIIPENO   WORKS. 

$200,000  00 

75,000  00 

i  caDal 81,825  72 

'cU» 62.663  67 

indcokl  houses 127,891  23 

tower 29,804  25 

53,648  58 

365,000  00 

36,000  00 

leuidlmrD 6,738  64 

foaudfttion 5,816  90 

tia                 175  00 

DprovemeaU 16.325  29 

^  $981,  873  28 

TOOLB  AND  H&TBIIIALS  ON   SAND. 
$1,775  47 

waste,  etc.) 490  B9 

M,  Tidves,  etc.) 990  86 

Iead,etc.) 139  47 

318  00 

19,970  40 

50  00 

186  00 

35  00 

«. 800  00 

da 185  00 

—      $24,790  78 
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IRON  PIPE  DEPARTMENT. 

In  ground : 

103  foet  of  45  inch  pipe $1,699  50 

44,909  feet  of  42  inch  pipe 612,177  14 

695  feet  of  36  inch  pipe 6,234  15 

42,326  feet  of  30  inch  pipe 275,010  60 

56,013  feet  of  24  inch  pipe 273,603  33 

416  feet  of  20  inch  pipe 1 ,751  80 

87  feet  of  18  inch  pipe 278  40 

16,962  feet  of  16  inch  pipe 47,575  60 

1.973  feet  of  12  inch  pipe 4,439  25 

88,527  feet  of  10  inch  pipe 133,024  47 

156,109  feet  of  8  inch  pipe 170,348  10 

637,167  feet  of  6  inch  pipe 601,905  45 

724.036  feet  of  4  inch  pipe 457,323  68 

82,496  feet  of  3  inch  pipe 37,502  00 

2,636  feet  of  2  inch  pipe 659  00 

$2,523,532  37 

In  Stack : 

Iron  pipe $33,268  81 

Sleeves 357  36 

Bolted  sleeves. 296  66 

Hub  bolted  sleeves 705  21 

One  way  branches 999  43 

Two  way  branches 1 ,  138  17 

Reducers 184  36 

Bends 193  25 

Bend  heads 76  58 

Curves 261  21 

Gates 1,228  00 

Caps 138  05 

Coal 26  78 

Lead 1 ,222  05 

Scrap  iron 760  00 

Odd  pieces  of  pipe 548  27 

Packing 51  75 

$41,435  94 

Aggregate $3,711,835  40 
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ng  my  report  I  desire  to  express  my  pleasure  at  the 
harmony  that  has  prevailed  among  the  employees  of 
.  the  past  year.  A  desire  to  carry  out  the  wishes  of 
1  as  efficiently  and  economically  as  possible,  prevails 
departments;  and,  from  the  fact  that  the  operating 
of  the  Board  are  less  than  those  of  1889,  and  but  a 
re  than  those  of  1888,  it  will  be  seen  that  this  is  a 
ation  that  is  justly  deserved. 

3rk  of  the  Assessors  and  Receiving  Clerk,  who  have 
'6  duty  of  collecting  the  revenues  of  the  Board, 
your  approval  as  much  as  that  of  the  heads  of  depart- 
They  strive  to  be  courteous,  though  often  abused; 
r  duties,  though  laborious,  have  been  performed  in  a 
,  clean,  and  honest  manner, 
which  is  respectfully  submitted. 

Yours  respectfully, 

L.  N.  CASE, 

8ecreia/ry. 
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RT  OF  THE  SVPIBINTEHDENT  OF  METEBS 
AND  INSPECTION. 


Betboit,  January  2,  1801. 
bard  cf  Water  Commitiionen: 

rLEUEN — In  compliance  with  the  rules  of  your  honorable 
.  herewith  report  the  work  done  in  the  meter  and  inapec- 
partnieDts  daring  the  year  1890: 

following  table  shows  the  nnmber  of  meters  placed 
the  year  and  the  total  number  in  service  on  the  Slst 
December,  1890: 


SIZES. 

Win. 

Kin. 

Itn. 

IJila. 

Bin. 

<ln. 

4  In. 

etn. 

Total 

luadilurinelhereu 

S9S 

M 

MB 
41 
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Ut 

sss 

47 

«9 
ID 

4 

a 

A 

laced  duiittK  th  en»i 
n  aerrlce  JaniiBir  1 

87 
1* 

100 

aoi 

m 

87 

a 

e 

B 

«BB 

so 

" 

8 

<  following  tables  show  the  kind  and  sises  of  meters 
1  during  the  yi^ar  1890,  also  those  removed: 
Plaetd. 


sizEa 

KIND. 

«ln. 

Ki^ 

lln. 

1M1=. 

sin. 

Sin. 

1 

Oln. 
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9 
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17 

4 

a 

s 

e 

1 

f~ 

U 

17 
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» 
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Bizm. 

KIND, 

Kin. 

lln.  l^iln. 

1 

Sin. 

4Jti. 

Gin. 

ToiBl 

Thomeon 

n 

4 

^. 

Crown 

: 

Herwy 

-« 

B 

,. 

10 

Total  removed  during  18D0. . 

* 

The  following  table  ebows  the  total  namber  of  meters 
in  Beryice  and  the  different  kinds  and  sizes,  also  indicators 
attached  to  hydraulic  eleTatora; 


sizea. 

KIND. 

L-atTB 

Wln- 

Mi". 

IB 

1 

lln. 

mi". 

Bin 

8 
8 
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SS 
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1 
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10 
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^ 
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V 

30 
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Meters  in  stock  January  1,  1891: 
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11 
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16 

8 
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X 
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7 

74 

BOAKD   OF    WATEB   OOMMIB8IONBE8.  43 

1  of  metflrs  In  Stock  January  1,  I8B1 $3, 876  84 

I  of  material  in  slock  January  1, 18M 685  03 

1  of  tools 171  7S 

ital HOea  62 


D  of  melers  in  Bervice  January  1.  I8«. »18.118  01 

0  per  cent  for  depreciHtion  in  value. 1,811  BO 

«Bent  valuation  of  meters  in  service  Jaamiy  1.  1890.    11.608  51 
)unt  expended  during  the  year  for  meters  placed 27,886  80 

)tal  valuatioD  of  meters  in  service  JunOiUy  1,  1891 . . .  $89,690  81 

be  foregoing  tables  yoa  will  Bee  we  have  placed  658 
during  the  year  1890,  these  in  addition  to  198  meters 
indicators — ^attached  to  hydraulio  elevatorB — makes  a 
f  866  meters  and  iudicatora  in  service  on  the  lat  day  of 
y,  1891. 

lacing  meters  -we  have  been  governed  largely  by  the 
ors  of  the  different  districts,  who  have  recommended 
koing  of  meters  on  premises  where  the  uses  of  water  were 
ite,  also  where  the  waste  was  supposed  to  be  large, 
have  discovered  a  large  number  of  conMant  flowing 
IB  that  had  probably  been  running  for  years  without  the 
«t  reason  therefor,  and  consuming  more  water  in  one 
than  the  owner  or  occupant  of  the  premises  had  paid  for 
jar.  Not  until  the  first  month's  meterbill  waspi-esented, 
lere  any  effort  made  to  stop  the  waste.  The  magnitude 
I  bill  usually  put  a  sudden  stop  to  the  wilful  waste,  a 
«r  being  immediately  called  in  and  the  plumbing 
Ighly  overhauled,  and  by  doing  so  their  bills  have  often 
^dnoed  to  one-tenth  of  the  amount  of  the  previous  month, 
pg  that  the  meter  is  the  only  practical  way  of  stopping 
ihste. 

[reat  many  people  do  not  seem  to  realize  the  fact  that  they 
liiot  to  use  any  more  water  than  they  pay  for,  their  argu- 
faeing  that  there  are  oceans  of  it  passing  the  city  every 
lOd  why  should'nt  they  let  it  run  if  they  want  to  do  so. 
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not  taking  into  consideration  the  cost  of  getting  it  to  their 
homes  or  places  of  business. 

There  have  been  very  few  objections  from  the  owners  or 
occupants  of  premises  where  ^meters  have  been  placed,  and  a 
large  majority  of  them  seem  to  be  well  pleased,  and  say  that  it 
is  the  only  just  way  to  pay  for  water.  Those  who  object  are 
usually  the  ones  who  are  in  the  habit  of  letting  the  water  run 
continually,  and  dislike  being  compelled  to  shut  it  off,  or  pay 
for  what  they  use.  One  party  said  that  the  only  objection  he 
had  to  the  meter  was  the  fact  that  after  he  went  home  at  night 
he  worried  very  often,  thinking  he  may  have  forgotten  to  shut 
off  the  water  from  his  place  of  business — something  he  had 
not  been  in  the  habit  of  doing  for  years — and  now  if  it  run 
all  night  it  increased  his  bill  accordingly,  otherwise  he  was 
well  pleased  with  the  meter. 

We  have  had  very  little  trouble  with  the  meters  in  regard 
to  their  registering  the  quantity  of  water  passing  through 
them  correctly.  In  most  all  cases  where  we  have  had  occasion 
to  test  them  we  have  found  them  absolutely  correct.  If  in  any 
instance  there  has  been  any  defect  in  measurement  it  has 
invariably  been  in  favor  of  the  consumer.  During  the  time 
the  larger  mains  were  being  laid  in  the  central  part  of  the  city, 
we  had  some  trouble  with  sand,  caused  by  the  opening  and 
shutting  of  the  gates  on  the  main  pipes,  which  caused  the 
sediment  in  the  pipes  to  be  continually  on  the  move,  and  it 
sometimes  moved  in  quantities  large  enough  to  stop  the  meters. 
However  it  has  been  a  very  simple  matter  to  take  them  apart, 
clean,  and  put  them  in  place  again. 

There  have  been  several  fires  where  we  have  had  meters, 
but  fortunately  the  meters  have  been  saved  with  but  trifling 
injury,  owing  largely  to  having  them  placed  in  the  ground 
and  properly  protected.  A  few  have  had  the  dials  broken, 
and  in  some  cases  it  seemed  to  be  maliciously  done,  but  that 
being  difficult  to  prove  and  the  injury  being  small  we  have 
not  tried  to  collect  damages,  only  in  one  instance  when  mali- 
ciousness was  so  apparent  that  we  required  the  occupant  of 
the  premises  to  pay  for  all  repairs. 
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INfil^CnON. 

irst  of  Janaary,  1890,  there  were  six  Inspectors  who 

orough  inspection  of  all  water  fixtures  throaghoat 

They  reported  daily  the  fixtures  found  in  each  and 

ding  examined.     A  copy  of  said  report  was  furnished 

tors  of  the,  different  wards  who  placed  said  fixtures 

essment  rolls,  where  they  were  not  already  assessed. 

rere  a  large  numher  of  fixtures  that  were  not  on  the 

)g  to  the  neglect  of  plumhers  in  not  reporting  them 

y  were  put  in.     In  all  new  huildings  our  inspectors 

ireful  investigation  and  report  all  fixtures  so  that  it 

able  for  any  to  escape  assessment,  but  the  trouble 

largely  with  work  done  on  old  premises  and  hereto- 

plnmbers  have  neglected  to  report  a  large  amount  of 

k.    I  am  pleased  to  say  however  under  our  present 

t  further  trouble  in  that  respect  has  been  overcome 

3  holding  the  plumbers  to  a  strict  compliance  with  the 

reming  the  same.     The  plumbers  as  a  class  are  willing 

rm  and  do  so  cheerfully,  still  it  requires  eternal  vigi- 

the  part  of  the  inspectors  to  see  that  no  improper 

done,  and  that  all  work  of  every  description  is  reported 

plumber  doing  the  same.     With  plumbers  as  with  all 

ises,  there  are  *'  black  sheep  "  that  need  watching. 

(he  impression  with  quite  a  number  of  plumbers — and 

mers  of  property  for  whom  they  work — that  the  Water 

las  no  right  to  inspect  farther  than  the  line  of  the  lot, 

h  point  our  control  ends.    However  it  requires  very 

irious  thought  on  their  part  to  realize  the  fallacy  of  that 

Were  such  the  case,  all  inspection  on  the  part  of  the 

Board  would  be  of  little  value,  as  the  larger  number  of 

nd  poor  plumbing  occur  on  the  premises  inside  of  the 

the  lot. 

of  the  opinion  that  the  water  Board  should  have  control 
latlet  as  well  as  the  inlet  pipes,  as  the  wast0  pipes  are 
»  arranged  that  only  the  city  water  flows  through  them. 
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not  being  connecter}  with  the  rainfall  in  any  way,  so  that  they 
depend  altogether  on  the  city  water  keeping  the  drains  clean, 
and  thereby  causing  a  very  large  waste. 

However,  I  suppose  the  drainage  would  more  properly  come 
under  the  supervision  of  the  Sanitary  department,  over  which 
we  have  no  control. 

After  the  examination  of  fixtures  was  completed — about  the 
first  of  June — four  of  the  inspectors  were  dispensed  with  and 
the  two  remaining  inspectors  took  up  the  examination  of  shut- 
off  boxes  which  was  left  unfinished  the  previous  year.  They 
report  644  boxes  replaced  or  repaired  and  689  premises  where 
the  owner  has  not  complied  with  the  notice  ordering  a  new 
box — or  in  case  the  box  is  covered  up — to  have  it  exposed  so 
that  it  will  conform  to  the  regulations  governing  the  same. 

I  think  another  season  will  see  the  shut-off  boxes  in  much 
better  condition  than  ever  before.  There  is  great  necessity  of 
having  them  exposed  and  in  good  order,  as  the  water  is  often 
required  to  be  shut  off  for  various  reasons,  such  as  vacancy, 
leak,  or  non-payment  of  rates,  and  if  the  box  is  not  in  order  it 
necessitates  a  large  amount  of  labor  in  doing  so,  often  taking 
a  man  a  day"  to  do  what  ought  to  be  done  in  a  few  moments. 
The  most  trouble  occurs  on  old  premises  where  we  have  no 
record  of  the  location  of  the  stop  cocks,  the  connections  having 
been  made  at  a  time  when  no  record  was  made  in  this  office  of 
the  location  of  the  same,  as  is  the  custom  at  present. 

Owners  often  object  to  putting  in  new  boxes  for  the  reason 
that  they  claim  to  always  pay  their  rates,  and  we  have  no 
cause  to  shut  off  the  water.  But  it  is  not  always  for  non-pay- 
ment that  the  water  is  shut  off.  Sometimes  a  burst  occurs  and 
unless  the  water  is  stopped  immediately  great  damage  may  be 
done,  this  happens  quite  often  during  the  winter  season,  and 
for  this  reason  alone  the  shut-off  boxes  should  always  be  in 
sight  and  in  good  condition. 

During  the  year-^  36,625  examinations  of  service  pipes  were 
made  ;  1,397  leaks  found  and  1,290  repaired  ;  84  premises  were 
ordered  shut  off  where  leaks  were  not  repaired  after  having 
been  duly  notified  to  do  so.     This  is  a  great  improvement  over 
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«•  year  when  they  found  3,14S  leaks  and  394  rnn- 

hb,  all  of  vhich  goes  to  prove  the  heDefit,  also  the 

>f  a  thorough  periodical  iDapeolion. 

JOD  to  the  foregoing  the  inspectors  took  the  prea- 

'53  fire  hydrants  of  which  a.  record  was  made  in  this 

''e  find  the  pressure  considerably  increased  throngh- 

ty  which  is  largely  due  to  the  meter  system. 

)po8e  making  an  examination  of  every  water  fixtare 

f  twice  each  year  and  think  that  two  inspectors  can 

at  the  same  time  look  after  the  shnt-off  hoxes  and  see 

are  kept  in  proper  condition. 

the  winter  months  when  the  waste  is  greatest  the 

be  meter  department,  when  not  otherwise  engaged, 

ispecting  also,  and  by  this  means  we  hope  to  largely 

le  waste  that  is  still  going  on. 

blowing  table  shows  the  work  accomplished  by  the 

■a  of  new  work. 
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lied  to  this  report  is  a  complete  list  of  tools  on  hand, 
temized  account  of  the  material  in  stock  on  the  3lBt 


g  the  year  I  have  conferred  very  often  with  the  Secre* 
^ard  to  matters  pertaining  to  the  Meter  and  Inspection 
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OF  SUPERINTENDENT  OF  GROUNDS. 


ie  Board  of  Water  Commissioners: 

BN — I  regret  that,  owing  to  the  vexatious  litigation 
but  will,  I  have  no  particular  improvements  to 
e  year  ending  December  31. 

;  trees  have  grown  wonderfully  the  past  season,  as 
)  sand  cherries.  Seedlings,  set  out  in  April,  1889, 
to  an  average  height  of  two  feet,  and  will,  I  think, 
bear  next  year. 

winds  destroyed  four  trees,  which  I  have  not  re- 
le  reason  that  when  the  real  work  of  beautifying 
as  Mr.  Uurlbut  intended,  is  begun,  it  will,  I  think, 
'  to  transplant  some  trees;  and  we  have  all  the 
ary  for  that  part  of  the  grounds  north  of  the 
>.  I  would,  however,  recommend  planting  a  row 
rgreen  trees  along  the  west  bank  of  the  canal;  also 
of  the  basin,  far  enough  away  so  that  the  leaves 
B  blown  into  the  basin.  The  expense  would  not 
C5h,  especially  if  the  trees  could  be  transplanted 
jrvoir  grounds. 

ke  very  much  to  cultivate  a  few  varieties  of  roses, 
wenty-five  dollars  we  could  propagate  a  selection 
ids.  With  the  usual  number  of  men  employed  on 
not  very  much  can  be  done  in  the  way  of  orna- 
jrs.  We  could  make  a  few  beds  that  would  be 
be  eye,  but  I  very  much  dislike  to  begin  anything 
until  we  have  the  means  to  carry  out  some  fixed 
lamentation  that  will  be  a  credit  to  the  place, 
i  an  ornamental  iron  fence,  about  30  inches  high, 
rson  avenue  front;  also  18-inch  sewer  crock  laid  in 
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the  ditoli  slopg  the  Jefferson  avenue  front,  with  proper  catch 
ibasins,  the  ditch  filled  in,  finishing  the  top  with  a  good  layer 
•of  gravel.  We  are  also  in  need  of  gravel  for  the  roadways, 
and  pebbles  for  the  canal  banks,  for  the  cost  of  which  I  have 
already  submitted  estimates.  I  hope  that  your  honorable  body 
will  agree  with  me  on  the  necessity  of  having  the  above  men- 
tioned improvements  began  as  soon  as  the  season  will  permit. 

Inasmuch  as  the  new  inlet  will  do  away  with  the  necessity 
for  another  settling  basin,  I  have  in  mind  a  plan  for  reclaiming 
the  marsh,  by  dredging  out  an  artificial  lake,  which,  with  the 
connection  with  the  river,  might  be  made  deep  enough  and  of 
sufficient  size  to  allow  excursion  boats  to  land  passengers  right 
in  the  park. 

I  have  nothing  further  to  report  except  expenses  for  labor, 
tools,  repairs,  etc.,  which,  together  with  the  inventory,  will 
accompany  this  report. 

l^espectfully  submitted, 

E.  A.  SCRIBNER, 

» 
Superintendent  of  Grounds. 
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Detroit,  January  i,  is»i. 
'  ^  Water  Commiuhnen: 

tKM — I  have  tbe  honor  to  submit  the  Engineer's  re- 
I  year  1890: 

>wing  table  shows  the  number  of  gallons  of  water 
.d  cost  of  fuel  for  the  years  named: 


O^loni  of  »»ter 

■  Cosl  ot  fuel  oan- 

Avenwe  daltf 

pumped. 

sumed. 

detlVend. 

335.840,271 

046  411 

803iG3li743 

>    blm  37 

931,594 

376.26S.12S 

2.271  34 

1,030.886 

542.807,304 

3.325  81 

1,487,148 

flSa,  124.305 

4.017  44 

1,890.231 

897,190,228 

3,083  20 

1,908,837 

718.001,207 

3.65.1  20 

1.907,373 

.'.'.','.'. 

782.112,587 

3.194  15 

2,143.774 

870.0S6,4.'il 

4.186  21 

3.383,580 



805,129.42.3 

4,414  07 

2,4,'J2.409 

'     884,946,329 

3,150  95 

2,725,878 

1.035.708.043 

4,670  80 

3.837.803 

1.018.390.356 

7.647  62 

2.839.078 

l.ft49.914  887 

7.373  80 

2.87\3e3 

;!'.::::i    i.me.aiT.eaa 

9.340  16 

3.377,588 

1,<35.535.230 

10,131  83 

3.805,576 

1,666.54.5.135 

11,370  38 

4,507,248 

l,fl46.810.335 

11.247  93 

4,511.809 

1,86«,(WO,O0S 

12.718  78 

5,113.498 

1     3.300,  lS0,t(05 

14.681  05 

6.301.783 

3,783.289,578 

17.736  86 

7.601,893 

3.108.303,948 

20.283  30 

8.703.723 

3,289.872,835 

20,431  71 

8,013,350 

4,207,454,260 

21  388  98 

11  527.273 

1     4.085.134,470 

19,833  89 

11,107,409 

4,218.239,700 

17,483  72 

11.543,128 

4,345.743.330 

10.948  82 

11.906,146 

5.129.598.110 

11.319  51 

14,058.698 

5.552.1)65.310 

13,376  60 

15,172,038 

6.543.127,968 

10,5.'i6  63 

17.826,877 

8.384,000,742 

13,156  18 

17.361.440 

7,379.327.188 

10,495  99 

30.317,334 

8.510.614,140 

19,877  07 

28,258.044 

8,070,828.580 

31,841  48 

37,317.341 

10.570.571,3.^4 

20,887  34 

28,970,007 

13.168,859,808 

35,883  83 

86.070.16S 

14.380.186.670 

39.e«8  66 

38.397.718 

12,875.334,453 

34,413  31 

85,274.888 

12,120,044.632 

31,853  40 

33.308.00T 
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18 
18 
18 
18 
18 
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RT  OF  THE  CHIEF  ENGINEER  AT  THE 
PHMPING  WORKS. 


Dkteoit,  January  1,  1891. 
rd  of  Water  Commiuionsn: 

lUBN — I  have  the  honor  to  sabmit  the  Engineer's  re- 
he  year  1890: 

[lowing  table  shows  the  number  of  gallons  of  water 
ind  cost  of  fuel  for  the  years  named: 


GalloDB  oC  water 

■  Cost  off  uuloon- 

ATamKB  dallr 

pumped. 

siimed. 

235.840,271 

646,411 

803[53!J43 

■"»  ■3:!39*37*' 

931  [594 

a7H,  885,133 

2,271  M4 

1,030,886 

54a,807,3«4 

3,335  8t 

1,487,143 

693,134,305 

4.017  44 

1,898,231 

697,100,528 

3,i)93  20 

1,900,837 

718.091,307 

3.65.1  20 

1,987,873 

783,112.587 

3.104  15 

3,143,774 

870.086,451 

4,196  21 

3.383,680 

MS,  129,433 

4,414  07 

3.M2,409 

BS4.JI4Q.32g 

3,150  05 

3,725,878 

1,035,708.043 

4,670  80 

3,887,803 

1.018.390,356 

7,847  «2 

2,839,078 

1.049.514  887 

7,373  89 

3,875.383 

!.19fl,B17.833 

9,340  16 

3,377,583 

J,42Jj.535,330 

10,131  83 

8,905,576 

1,066,545,130 

11,370  33 

4,307,348 

1,948,810,325 

11,347  93 

4,511.809 

1.868,060.063 

13,718  78 

5,113,498 

2,300.150,805 

14,081  05 

6,301,783 

3.783,392.578 

17,736  88 

7.6OI.803 

3,108.398,948 

20,388  30 

8,763,728 

8,289,873.835 

30,431  71 

9,013,350 

4.207.454,260 

31  303  98 

11  537.273 

4,065.134,470 

10,833  89 

I1,107,40H 

4,213.330.700 

17.438  72 

11,543,138 

4,345,743,330 

10,048  83 

11,906,146 

6.136.590,110 

11,219  51 

14,053,606 

5.553.965.310 

13,278  60 

15,173,036 

8,548.137,968 

18,556  63 

17,026,877 

8,284,000,743 

18.108  16 

17,361.440 

7.370,327,188 

16,495  00 

30,217.334 

8,510.614,140 

10,877  07 

33,333,044 

9,970.839,580 

21,341  48 

37,317,841 

I0.570,57I.3.H 

20,387  24 

38,976,907 

13,1(18,859,808 

35,883  83 

36,079,166 

14,380.168.070 

39,068  68 

39,307,718 

13,875,334,453 

34,413  31 

35,374,888 

13,120,044.532 

31.853  40 

33,208,067 
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As  will  be  seen  by  the  tables  the  amount  of  water  pumped 
is  754,389,921  gallons  less  than  the  amount  pumped  in  1889. 

Considering  the  fact  that  2,626  new  connections  have  been 
made  the  past  year,  it  appears  plain  that  the  adoption  of  the 
meter  system  has  to  a  large  extent  stopped  the  enormous  wasCe 
of  water  which. for  years  it  seemed  impossible  to  do;  I  am 
glad  to  notice  that  the  head  of  water  has  been  satisfactory 
during  the  past  year,  especially  since  the  large  pipes  have  been 
laid  in  the  centre  of  the  city. 

The  only  expensive  repairs  to  engines  the  past  year  was  a 
new  cross-head  for  No.  three  engine.  A  small  flaw  was  discov- 
ered in  the  old  cross-head,  and  the  cross-head  was  immediately 
taken  out,  and  when  subjected  to  heat  showed  very  bad  forging. 
When  the  new  cross-head  was  ordered  we  sent  an  expert  to 
Cleveland  to  see  the  forging  done.  Since  the  new  cross-head 
has  been  adjusted  the  engine  has  ruq  almost  continually  and 
very  smoothly. 

The  three  engines  are  in  good  order  and  are  doing  very  fair 
duty.  Number  one  engine  with  one  pump  attached,  and  either 
of  the  other  engines  running  full  capacity,  give  us  about  the 
right  power  to  supply  the  demand. 

On  Dec.  8  we  began  to  test  the  duty  of  natural  gas  for 
fuel  as  compared  with  anthracite  coal,  taking  the  average  duty 
of  coal  for  six  years  as  a  basis,  and  we  find  9^  cubic  feet  of  gas 
equal  to  one  pound  of  anthracite  coal.  We  like  the  gas  on 
account  of  cleanliness  and  convenience. 

I  am  glad  to  report  that  the  men  in  every  branch  of  our 
work  have  been  faithful  and  given  close  attention  to  their  vari- 
ous duties. 

The  Thomson-Houston  electric  light  plant  started  January 
2,  1890,  at  a  cost  of  $1,404.47,  has  been  in  use  ever  since,  and 
is  giving  good  satisfaction.  Much  better  light  than  gas,  which 
cost  us  about  $200.00  per  year.  I  am  pleased  to  state  that  the 
cost  for  lights  ia  very  little,  as  our  electric  light  engine 
exhausts  into  the  receiver  and  the  steam  is  utilized  in  the  low 
pressure  cylinder  of  our  pumping  engine.  We  find  by  using  a 
greater  number  of  lamps  at  lower  candle  power  that  we  lengthen 
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'  the  lamps  so  as  to  make  quite  a  saving  in  their  cost. 
3  16-candie  power  lamps  and  8  of  the  d2-eandle  power. 
)  purchased  daring  the  year  various  attachments  for 
amounting  to  $76.08,  most  of  which  is  on  hand.  Ex- 
oil  was  $28.60  and  for  repairs  $5.45.  We  have  burnt 
candle  power  lamps.  Most  of  the  lamps  now  in  use 
led  about  4,000  hoar«» 

3  suggest  that  when  the  work  of  rebuilding  the  dock 
ling  the  basin  is  begun,  that  the  trestle  over  which 
insf erred  from  vessels  to  coal  houses  be  examined,  as 
consider  it  safe  and  am  of  the  opinion  that  it  can  not 
kgain  without  some  repairs,  as  some  of  the  timbers  are 
jh  decayed. 

the  galvanized  iron  gutters  have  been  put  inside  of 
cast  iron  on  the  engine  house,  I  have  not  noticed  any 
mgh  the  walls.  The  gutters  on  the  coal  sheds  are  also 
3ry,  and  the  buildings  are  all  in  very  good  condition. 

which  is  respectfully  submitted. 

JOHN  E.  EDWARDS, 

Engineer. 


PORT  OF  THE  SUPERINTENDENT  OF 
EXTENSION  AND  CONSTRUCTION. 


T  OF  THE  SUPERINTENDENT  OF  EXTEN- 
SION AND  CONSTRUCTION. 


Detroit,  January  2,  1891. 

rdof  Water  Oommisnoners: 

EMEN — ^In  accordance  with  the  regulations  of  your 
B  body,  I  have  the  honor  to  present  my  annual  report 
o  the  general  condition  and  progress  of  the  work  in 
.rtment. 

;  the  past  year  extensive  additions  have  been  made 
rge  mains  in  the  more  central  business  portions  of  our 
re  being  a  pressing  need  in  this  locality  for  a  more 
apply  of  water  for  fire  and  manufacturing  purposes, 
tally  for  fire.  So  many  changes  have  been  made  in 
fine  residence  property  assuming  the  appearance  of 
le  business  blocks,  and  the  replacing  of  small  business 
ith  the  extrenlely  high  ones,  that  since  the  Gray  & 
)  the  Fire  Commissioners  have  had  cause  to  be  anxious 
ifficient  supply  of  water  in  case  of  a  large  conflagra- 
have  petitioned  your  honorable  body  to  come  to  their 
>,  in  recognition  of  this  fact,  your  honorable  body 
)d  me  to  look  into  the  matter  and  present  some  plan 
Id  best  meet  this  need.  Several  plans  being  presented, 
chosen  requiring  the  laying  of  5f  miles  of  pipe,  of 
jing  from  16  to  36  inches  in  diameter,  which  was 
)ast  season  in  the  following  streets  and  avenues,  the 
ply  being  from  the  lower  42-inch  main  in  Congress 
om  which  a  36-iuch  main  is  laid  in  St.  Aubin  avenue 
plain  street,  running  west  to  Randolph  street,  thence 
;  point  in  Bates  street,  south  to  Congress  street,  and 
$ss  street   runninor    west  to  Sixth  street.     From  this 
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continuous  line  of  30-inch  main,  five  new  lines  of  24-inch 
mains  were  laid,  north  aud  south  as  follows:  In  Hastings 
street  from  Champlain  street  to  Jeffersoti  avenue;  in  Wood- 
ward avenue  from  Jefferson  avenue  to  Cadillac  square;  in 
Oass  street  from  Jefferson  avenue  to  Fort;  in  Third  street 
f rom  Larned  to  Fort  streets;  also  in  Sixth  street  from  Con- 
gress to  Abbott  streets.  Four  of  these  lines  were  connected 
with  two  lines  of  our  old  24-inch  mains,  at  the  following  points: 
Champlain  and  Orleans  streets,  Hastings  and  Congress  streets, 
Woodward  avenue  and  Cadillac  square,  and  at  Sixth  and 
Abbott  streets.  ' 

In  addition  to  the  above,  and  connecting  thei-e to,  five  lines 
of  16-inch  pipe  have  been  'l^d,  as  follows:  In  Jefferson  ave- 
nue from  Hastings  to  Second,  streets;  in  Larned  street  from 
Hastings  to  Third  streets;  in  Fort  street  from  Woodward  ave- 
nue to  Seventh  street;  and  in  Woodward  avenue  from  Jefferson 
avenue  to  Atwater  street;  also  a  short  line  in  Sixth  street, 
from  Congress  to  River  streets.    . 

All  of  the  above-mentioned  lines  are  now  in  use,  with  the 
•exception  of  a  section  of  the  30-incl^  and  36-inch  mains  between 
Orleans  street  and  St.  Aubin  avenue;  the  cause  of  this  was 
the  lateness  of  the  season  before  receiving  the  36-iuch  gate, 
which  we  require  to  make  our  final  -connection  to  the  lower 
42-inch  main.  This,  however,  will  receive  our  earliest  atten- 
tion the  coming  season.      ^     . 

Not  one  of  the  streets  or  avenues  through  which  the  new 
lines  have  been  laid,  but  some  one  of  the  distribution  pipes 
have  been  connected  therewith,  the  pressure  having  been  greatly 
improved,  relieving  the  pverdrawn  pipe  in  this  locality. 

The  pipe  and  special  castings  were  furnished  by  the  Detroit 

• 

Pipe  &  Foundry  Co. 


■^ 
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PIPEAGE. 

loant  of  distribution  pipe  and  mains  laid  and  relaid 
3  past  season,  and  iron  and  wood  pipe  discontinued, 
ws  :  Total  iron  pipe  laid  and  relaid,  25^|f^  miles, 
2,717  feet  was  relaid,  and  2,198  feet  laid  for  private 
1  pipe  discontinued,  4^^^  miles,  and  iron  pipe.  If |f^ 
.king  the  net  increase  of  the  pipeage  18-|^|-|f  miles. 
»unt  added  to  the  measured  lines  of  iron  and  wood 
uected  with  the  works,  will  make  the  total  length 
miles,  of  which  351ff|f  miles  are  iron  and  lOff^f 
>^  pipe,  which  in  detail  is  as  follows: 


• 

Measured 

length  in  feet 

for  1089. 

103 
44,909 

Added 

length  in  feet, 

1890. 

Discontin'd 

length  in  ft., 

1890. 

Total 

length  in  feet 

for  1890. 

103 

44,909 
695 

695 
9,926 
5,320 

* 

82,400 

49,693 

461 

87 

1,552 

1,973 

86,022 

142,891 

603,255 

66] ,236 

85,980 

2,636 

42,3*26 

55,013 

461 

87 

14,410 

15,962 

1,973 

2,505 
18,718 
34,010 
48,925 

2,106 

88,527 

156,109 

98 
5,625 

3,484 

637,167 

724,086 

84,602 

2,636 

131,615 

1,132,698 

9,187 

1,855,106 
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REPAIR  DEPARTMENT. 

partment  of  the  work  has  received  prompt  attention 
>ny  items  coming  under  its  care.  Three  thousand 
ired  and  seventy-nine  taps  were  made  with  the  dis- 
pipes  of  sizes  from  |^  to  1  inch,  and  thirty-four  from 
hes. 

;ak  in  the  Buchanan  street  3 0-inch  main  west  of  Twen- 

a  street,  which  occurred  early  Sunday  morning,  Oct.  1 9, 

split  its  entire  length,  and  on  the  under  side,  being 

lar  to  the  one  which  occurred  about  a  year  ago  in  the 

inch  main,  east  of  Vandyke  avenue,  at  a  point  about 

from  the  works ;  this  one,  in  the  30-inch,  being  in 

•  extreme  westerly  main,  eight  miles  from  said  works. 

id  not  find,  after  careful  examination,  any  good  rea- 

tribute  the  break  to  the  material  the  pipe  was  made 

e  of  the  opinion  that  it  was  caused  by  water  hamnier, 

from  a  sudden  closing  of  some  one  of  the  large  con- 

in  this  district,  or  it  may  have  been  an  undue  accuma- 

air  in  the  pipe.     We  are  preparing  to  attach  a  system 

latic  relief  valves  at  such  points  as  we  may  see  the 

lins  may  require  them,  the  placing  of  which  I  think 

iate  the  difficulty. 

PUMPING  WORKS. 

mpliance  with  the  request  of  your  honorable  body, 
id  specifications,  with  estimate  of  cost,  for  the  building 
V  settling  drain,  were  presented  early  the  past  season 
r  consideration.  As  a  result  of  the  same,  the  question 
dn  as  to  the  actual  need  of  an  additional  settling  basin, 

serious  doubts  as  to  whether  any  adequate  benefits 
t>e  realized  from    its  use  in  addition  to  the    old  one, 

being  about  the  same,  and  whether  it  would  warrant 
enditure  of  over  a  quarter  million  of  dollars  ;  for  it 
!)e  considered  that  its  greatest  capacity,  from  our  pres- 
I  of    pumping,  would    not  allow  but    10  to  12  hours' 
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time  for  the  subsidence  of  any  floating  matter  that  may  be 
in  the  water,  before  passing  to  the  pump,  which  is  less  than 
one-fourth  of  the  time  usually  estimated  for  that  purpose.  So 
in  view  of  this  fact,  and  also,  that  from  year  to  year  increasing 
demands  for  more  water  will  be  needed  for  our  city,  the  set- 
tling basin  system  becomes  less  useful  unless  we  have  suffi- 
cient area  to  build  on  a  much  larger  scale.  I  think  the  question 
now  is  whether  we  really  require  one  at  all,  and  if  the  condi- 
tion of  the  water  is  at  all  improved  by  passing  over  the  accu- 
mulated sediment  subsided  therefrom  before  passing  to  the 
pumps.  The  chief  advantage  of  this  settling  basin  now  seems 
to  be  in  its  storage  capacity.  Though  less  than  three-fourths  of 
a  day's  supply,  it  has  at  times  saved  our  city  from  being  entirely 
out  of  water  when  the  intake  strainer  boxes  have  been  clogged 
with  anchor  ice,  which  is  no  small  matter.  I  see,  however, 
in  Mr.  Edwards'  report  of  1888,  a  statement  which  he  makes, 
that  lessens  our  anxiety  with  regard  to  anchor  ice.  He  says, 
that  since  the  building  of  Belle-Isle  bridge,  the  piers  supporting 
the  bridge  act  as  a  dam,  blocking  the  floating  ice,  causing  a 
light  covering  of  ice  to  form  much  earlier  than  ever  before 
over  the  strainers  of  the  inlet  pipe.  So,  in  view  of  this  fact 
with  the  present  basin  now  in  use,  and  the  short  space  of  time 
allowed  for  settling,  and  that  a  continuous  running  stream  is 
more  healthful  than  water  taken  from  a  storage  reservoir,  and 
that  the  Detroit  river  water  above  the  city,  from  which  point 
our  supply  is  taken,  rates  high  for  purity,  and  that  the  new 
inlet,  completed  the  past  year,  extends  500  feet  beyond  the  old 
ones,  the  water  at  this  point  being  less  disturbed  by  high 
winds  than  nearer  the  shore,  I  am  of  the  opinion  that 
with  the  new  inlet  pipe  and  conduit,  the  building  of  an  addi- 
tional settling  basin  is  unnecessary. 

Now  as  it  is  necessary  to  make  some  extensive  repairs  upon 
the  old  basin,  and  to  do  this  it  will  require  the  same  to  be  kept 
empty,  the  question  has  been,  how  shall  we  supply  water  to 
the  works  while  these  much  needed  repairs  are  being  made, 
for  this  basin  was  the  only  source  through  which  the  water 
could  be  obtained.     The  original  plan  proposed  was  to  build 
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0,  and  through  it  the  supply  would  be  had.     As  the 

f  a  Dew  settling  basin  is  abandoned,  a  plan   was 

to  build  an  independent  line  of  conduit  and  inlet 

.8  plan  being  adopted,  the  same  was  built  parallel 

ast  line  of  the  pumping  works  grounds,  between  the 

Bnce  and  the  old  basin.     With  this  arrangement  we 

an  independent  of  this  basin,  which  will  enable  us 

t,  and  when  requiring  to  be  cleaned. 

w  conduit  and  inlet  pipe  has  an  inner  diameter  of 

id  a  total  length  of  2,656  feet;  three  gate   wells  and 

>ot  branch  connection  are  attached  to  this  line,  the 

nnecting  with  the  old  basin  in  south  end,  the  north 

jcting  with  the  old  line  of  effluent   conduits.     Two 

;e  wells  have  an  inner   diameter  of  12  feet,  and  one 

le  depth  of  each  is  21  feet.     Strainer  plates  and  sluice 

placed  in  each    well.     The  contracts  for  the  above 

e  awarded  to  the  following  parties: 

t  and  wells,  G.  S.  Langley,  Detroit;  iron  inlet  pipe, 

Pratt,    Detroit;   dredging   for  inlet   pipes,   Capt.  T. 

)ledo,  0.;  laying  inlet  pipe,  Michigan  Dock  Builders, 

sluice  gates,  Russel  Wheel  and  Foundry  Co.,  Detroit. 

ipe — The  5-foot  pipe  should  be  taken  up  and  relaid 

id  in  line  parallel  with  the  grounds  north  and  south. 

this  pipe  now  lies  has  caused  no  small  amount  of 

n  laying  the  new  inlet  pipe  on  account  of  its  close 

r  to  the  east   line,   the  pipe  lying  diagonally   across 

ids  being  so  near  the  trench  for  the  new  inlet  that  a 

f  it  slid  into  it  causing  one  of  the  joints  to  come 

Ve  find  considerable  of  the  pipe  very  near  the  surface 

er.     When  this  work  is  being  done,  it  would  be  well 

its  length,  carrying  the  strainers  out  into  the  river 

the  new  line.     This   would   extend   the   line  about 

the  section   through  the  river  bank  to  be  of  brick, 

d  strainer  well  intersecting  the  same.     It  would  be 

ctend  the  No.  2  inlet  pipe  also,    as  this  is  all  of  500 

t;er  than  the  new  line. 


V   « 


ALPl 
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East  dock — The  repairs  recommended  to  be  made  on  this 
dock,  as  mentioned  in  last  year's  report,  have  not  as  yet  been 
made.  This  delay  is  largely  owing  to  the  fact  that  this  work 
would  be  better  done  in  connection  with  the  repairs  to  be 
made  on  the  settling  basin,  the  said  dock  being  the  dividing 
wall  between  the  canal  and  basin. 

In  closing  this  report  it  is  only  courteous  to  say  that  the 
help  in  the  office  of  my  department  has  been  very  efficient 
and  the  co-operation  with  the  other  departments  very  har- 
monious. 

Transmitted  with  this  report  are  the  locations  of  pipes  and 
gates,  also  inventory  of  pipe,  special  castings,  and  tools  on 
hand  to  January  1,  1891.  j     ^ 

HENRY  BRIDGE, 
Superintendent  of  Extension  and  Construction. 

Ad 
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PEACE  OF  THE  GITY  OF  DETROIT. 

D  BT  STREETS,  SHOWINO  THE  KIND  AND  SIZE  OF  THE  mON 
AND  WOOD  PIPE  NOW  IN  USE. 


LOCATIOV. 


DLLM. 
INCHB8. 

a  Vinewood  489  f eet .^ 4 

xnn  Caas  to  Tenth .' 24 

Uej  8.  of,  from  Cass  to  w.  line  of  Lognon  farm 4 

Uey  s.  of,  crossing  Sixth 6 

Jleyn.  of ,  from  First  to  Twelfth 4 

m  484  ft  s.  of  Wight  to  Jefferson 4 

from  John  B  to  Randolph 6 

from  Witherell  to  Hastings 4 

Klley  s.  of,  from  340  feet  e.  of  Clifford  to  Cass 4 

lUej  n.  of,  from  Woodward  to  100  ft.  w.  of  Cass 4 

frcnn  Woodward  to  St.  Antoine 4 

from  St  Antoine  to  Hastings. m 

from  Hastings  to  Orleans 4 

e.  from  Orleans  86  feet 18 

from  Orleans  to  Gratiot 10 

crossing  Field 4 

ave.,  from  Woodward  to  Cass 6 

from  Cass  to  Third  4 

w.  from  Fourth  160  ft 8 

e.  from  Crawford  480  ft 4 

from  Sixth  to  Seventh 4 

from  Woodward  to  Brush  farm 4 

w.  from  Beaubien  196  ft 4 

from  Beaubien  to  St.  Antoine 8 

from  St.  Antoine  to  Rivard      8 

from  Bivard  to  8S6  ft.  e.  of  Russell 2^ 

crossing  St.  Antoine  and  Hastings 4 

crossing  Rivard  and  Russell 4 

from  260  ft.  w.  of  Oiieans  to  alley  w.  of  Dubois 4 

from  alley  w.  of ,  to  Dubois 8 

crossing  Dubois  and  Chene 4 

from  Dubois  to  Chene 8 

from  Chene  to  68  ft.  e.  of 8 

from  68  ft.  e.  of  Chene  to  Grandy 8 

crossing  Grandy. 8 

**     from  alley  e.  of  McDougall  to  401  ft.  e.  of  Moran 4 

from  Woodward  to  Rivard 4 

!tt>m  Rivard  to  Russell  2^ 

ftnom  Russell  to  Orleans 8 

from  Orleans  to  Dubois ...  4 

*,  w.  from  Junction  814  ft 4 

I  St.,  e.  from  Junction  668  ft 4 

,  w.  from  Junction  400  ft 4 

It,  from  462  ft  w.  of  Russell  to  22  ft.  w.  of  McDougall 4 


KIND. 

iron. 


(4 


44 


44 


4( 


44 


44 


44 


44 


41 


44 


44 


44 


44 


44 


44 


44 


<4 
(4 
(( 
14 
(( 
il 
ii 
44 


wood, 
iron. 

t4 

l< 

44 
44 
l( 
44 
44 
4( 
44 
44 
44 

wood. 

44 

iron. 

44 
44 
44 
4( 
t( 
4( 
44 
t4 
44 
(4 

wood, 
iron. 

44 
44 
44 
44 

4( 
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Antoinettoave.,  croBHla^Secoud,4flft ^ ^  ..-,.... 4 

"  e.  fromBecond,  IWft S 

"  w.  from  Twotfth,  1(18  ft. 4 

Amdtst,  froui  QraUot  b)  Jos.  Cuninu m 

ccosslnK  Joa.  Cunpau  4 

e.  (ram  Jo8.  Campou  27S  ft s^ 

"         frDm2nift.e.  of  J«.  CampButo&Uer  w.  □(HcDougall B 

from  alley  east  of  HcDougall  to  Elmwood 3 

"         from  Elmwood  to  Mt.  ElUoU 4 

Artillery  are.,  croflslng  River fl 

AHhst.  from  Glisad  River  to  alley  e.  of  Tnunboll '. 4 

"    from  alley  «.  of  Trumbull  to  National 3 

"     from  Harrison  to  Twelfth 4 

"     from  Twelfth  bL  to  alley  e.  of  Wabaab 2^ 

"     ».  from  Wabash  148  ft 4 

"     crosslos  Fifteenth  and  Sixteenth 4 

"     Imm  Seventeenth  to  Eighteenth 3 

"     crosslatr  Eighteenth  (o  aUey  w.  of. 4 

"     e.  (rom  Humboldt,  laeft 3 

■'     from  Humboldt  to  Sullivan 4 

■■     w.  fromSnlUvanaM  ft S 

■■     e.  from  Maybury  280  (t 4 

"     crossing  Tillman  and  Twenty-tourth. 4 

■'     from  Tillman  to  Twenty-third 4 

"    from  Twenty-third  to  Twenty-fourtli 3^ 

"     from  Twenty-Seventh  to  Vinewood. 4 

Atwater  St.,  from  Qriswold  to  Shelby 8 

"  fromOriswold  to  Batee 3 

"  from  Randolph  to  SIS  ft,  e.  of  St.  AublQ 4 

fromaiS  ft,  e.  otSt.  AuhintoMoDougsJl. .  B 

"  alley  s.  of.  from  alley  w.  of  Balea  M  Randolph 4 

Aurdla  St,  from  Twelfth  w.  180  ft 4 

B  at,,  w.  from  VlDewood3l8  ft 4 

Bags  St.,  from  Woodward  to  Fifteenth  £4 

"        from  Fifth  (o  Crawford 3 

croaolng  Crawford 4 

B^lby  ave,,  from  Park  to  Cliftord 4 

"  alley  e,  of,  from  alley  n.  of  Pait  to  Casa 4 

"  alley  w.  of.  from  SSDtt.n  ol(91f(ordto  Orand  River  ....  4 

Baker  St.,  from  Seventh  to  Twenty-fourtii        H 

from  Twenty-fourth  to  Vlnewood 4 

"  crosalng  Vlnewood  Wtt tt 

"  from  Hubbard  to  Bcotten 4 

"         from  Seventh  to  Eighth. 4 

Baldwin  ave,,  from  Jeffenon  lo  Eeraheval S 

"  crosslUK  Hack 10 

Baltimore  ave.,  from  Woodward  to  Crawford 4 

"  from  Woodward  to  Brush  3 

Bates  St.,  from  Atwater  f>  Fanner. 6 

Beech  st.,from  First  to  Seventh 4 

Beacon  St.,  from  Brush  to  211  ft.  e.  of  St,  Antoloe 4 

Beaubien  st.,  from  Atwater  to  Clinton fl 

"  croBsIng  CbampWn 8 

from  Clinton  to  Watson 4 

"  bvm  Watson  to  Harper. 10 

"  from  Harper  to  N.  Boulevard. S 


] 
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IXXJATION.  ^^     KIND. 

Jefferson  585  ft 6  iron. 

ft.  n.  of  Jefferson  to  28a  ft.  n.  of  St.  Paul 4  " 

ft.  n.  of  St.  Paul  to  Kercheval 6 

45k  to  777  ft.  n.  of  Sylvester 6  *' 

itlot  to  190  ft.  n.  of  Forest 6 

rood  to  28  ft.  w.  of  Twenty-seventh 4  " 

fferson  to  1,198  ft.  n.  of  Waterloo 6 

Mack  to  118  ft.  n.  of  Pulford 6 

Ivester  to  Superior 6  " 

Oratiot 6 

Oratiot2,162ft 4 

lie  to  St.  Aubin 2^       wood. 

lubinSOOft 4  iron. 

X)i8l00ft. 8 

bois  and  Chene 4  " 

itoChene 8  " 

to  Grandy  8 

y  to  Jos. Campau ,..  2^       wood. 

k>ugall  402  ft    4  iron. 

I  to  Russell 4 

t  to  Jos.  Campau .- 8  " 

.  Campau  and  Elmwood 4  " 

unpau  to  alley  w.  of  McDougall ^       wood. 

.  of  McDougall  to  Elmwood 3  ,       iron. 

toMt.Elliott 4 

y-aeventh  to  190  ft.  e.  of  Vinewood 4  " 

le,  from  6-inch  main  to  n.  line  of  Jefferson  —     .  6  *' 

>,  from  Jefferson  to  Congress. 6  " 

ides,  crossing  Mack 4  " 

ttgGratiot 4 

1  Twelfth  w.  south  side,  861  ft 4 

ie,  from  w.  line  of  Grand  River  to  600  ft.  e.  of  e. 

ne 4 

le,  from  e.  line  of  Grand  River  to  e.  side  of  W. 

toulevard 4,  "^ 

le,  Woodward  to  Russell 4  " 

e,  from  N.  Boulevard  s.  161  ft 4 

I  Baker  to  Shady  Lane 8  " 

de,  from  Shady  Lane  to  120  ft.  n.  of  Porter 4  " 

de,  n.  from  Fort  St.  main  40  ft 4 

le,  from  Shady  Lane  to  560  ft.  s.  of  Porter 4 

le,  n.  from  Fort  St.  main  44  ft 4 

js856ft 4 

irdtoFourth 2]4       wood. 

ward  to  Beaubien  6  iron. 

ientoRussell 4  " 

istoThird 4 

rd  to  alley  w.  of 2^       wood. 

y  west  of  Fourth  to  Crawford 4  iron. 

uiih  to  alley  w.  of 4  " 

thtoSeventh 4 

ubbard  to  Junction 4.  '* 

1 148  ft.  e.  of  Seventeenth  to  Eighteenth 4 

ish  to  Russell 4 

pelle  to  Gratiot 4 

«neteenth284ft.. 4 


i\ 
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DLLM. 
INCHES. 

Brevoort  pL,  croBsiiijr  Twenty-seocmd 4 

•'  e.  from  Twenty-second  910  ft iBJ4 

Brigham  St,  from  Third  to  Grand  Riirer.. 80 

"  from  Fourth  to  Eightfa 4 

**  crossing  Linoohi 4 

"  crossing  Twelfth  to  196  ft.  e 4 

Bristol  pi.,  from  Twenty-flrst  to  Twenty-second 4 

Brash  St.,  from  Atwater  to  Jefferson 6 


it 


it 


it 


It 


It 


if 


(t 


from  Jeff erson  to  Congress 4 

from  Congress  to  Oratiot 8 

from  Gratiot  to  Willdns . 4 

from  Edmund  pi.  to  Watson 24 

from  Watson  to  Benton 6 

crossing  Eliot  and  Bowena 4 

n.  from  Baltimore  280  ft 8 

from  280  ft.  n.  of  Baltimore  to  251  ft.  n.  of  Milwaukee 4 

from  Horton  to  Hamlin 4 

Bryant  St.,  w.  froni  Twelfth  182  ft 2J4 

Buchanan  St.,  from  Grand  River  to  Vinewood 30 

w.  from  Wabash  172  ft 4 

"  from  Fourteenth  to  Fifteenth 4 

"  w.  from  Seventeenth  169  ft 4 

"  from  Eighteenth  to  887  ft.  w.  of  Humboldt 4 

'*  from  76  ft.  e.  of  Sullivad  to  w.  line  of  Maybury 4 

Twenty-third  to  Twenty-fourth,  w.  line 4 

from  Scotten  to  Twenty-ninth 4 

from  Twenty-eighth  s.  to  Twenty-eighth  n.  70  ft 6 

••  from  Campbell  to  Wesson 4 

Bushey  St.,  from  Michigan  to  Julia 6 

Butternut  St.,  from  Seventh  to  alley  e.  of  Trumbull 4 

"  from  alley  w.  of  Trumbull  to  National 4 

e.  from  Wabash  268  ft 4 

e.  from  Maybury  227  ft 4 

"  from  Fifteenth  to  Twenty-fourth 24 

C.  St.,  w.  from  Ylnewood  482  ft 4 

Cadillac  ave.,  from  Pumping  Works  to  Mack 42 

"  from  1,000  ft.  n.  of  Jefferson  to  2,060  ft.  n.  of 6 

Cadillac  Square,  s.  side,  from  Woodward  to  Randolph 24 

n.  side,  from  Monroe  to  Bates 6 

alley  s.  of,  from  Bates  to  alle^'w 4 

alley  n.  of,  from  alley  w.  of  Bates  to  Randolph 4 

Calhoun  St.,  from  Brush  to  Russell 4 

w.  from  Riopelle  169  ft 4 

from  Dequindre  to  St.  Aubin ^ 

crossing  St.  Aubin 4 

from  St.  Aubin  to  Dubois 1^ 

from  w.  line  of  Dubois  to  e.  line  of  Chene 4 

f rom  e.  line  of  Chene  to  806  ft,  e 2J4 

froma06ft.  e.  of  ChenetoGrandy.. 8 

Campau  St.,  from  River  to  Fort 6 

n.  fromDix448ft 4 

Campbell  ave.,  from  River  to  Driggs 6 

"  •     from  824  ft  s.  of  Fort  to  Celeron 6 

"  from  Romeyn  to  n.  line  of  Dix ^ 6 

"  from  270  ft  s.  of  Toledo  ave.  to  s.  line  M.  C.  R.  R 6 

'*  from  Buchanan  s.  447  ft 6 
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DLLM.       „^,^ 
LOCATION.  j^pH^      KIND. 

•om  Woodward  to  Third 80  Iron. 

■om  Woodward  to  Third 4  ** 

Qey  n.  of ,  e.  from  Second  ISO  ft 8  " 

rom  Fourth  to  Crawford 4  *' 

rom  Sixth  to  Seventh 8  " 

rom  Twelfth  to  48  ft.  e.  of  Thirteenth 8  " 

J.  from  Thirteenth  48  ft 4 

lx>m  Woodward  to  Collins 42 

from  Woodward  to  Collins 6 

Alley  n.  of,  e.  from  Hastings  860  ft 8 

w.  from  Mt.  EUiott  767  ft 4 

rom  Jefferson  to  210  ft.  n.  of  Kercheval 6 

axMsing  Mack ; 6 

'.  from  Twelfth  192  ft 8&4 

Woodbridf?^  to  Jefferson 8 

Jefferson  to  Congress 24 

Fort  to  alley  s.  of 24 

Jefferson  to  Joy 10 

m  Joy  to  Alexandrine 8 

n  Alexandrine  to  118  ft.  s.  of  M.  C.  R.  R 6  " 

ssing  Putnam,  w.  side 4  " 

m  alley  n.  of  Michigan  to  Spencer 4  " 

ssingCanfleld 8  " 

»y  w.  of,  from  alley  n.  of  Adams  to  119  ft.  s.  of  Oilman —  4  " 

)y  w.  of,  s.  from  Oilman  119  ft 8  *' 

sy  w.  of ,  from  Ledyard  to  Bagg 2J4       wood. 

,  from  Oratiot  to  Rivard 4  iron. 

from  Rivard  to  Dequindre 4 

crossing  Rivard 6 

from  Dequindre  to  St.  Aubin 3 

from  St.  Aubin  to  Elmwood 4 

.,  from  188  ft.  s.  of  Cadet  to  n.  line  of  Dix 6 

from  Dix  to  Toledo ^ 4 


from  Junction  to  274  ft.  w.  of  Campbell 4 

)m  Twelfth  to  Thirteenth 4 

nu  Thirteenth  to  Wabash 8 

It.,  from  Randolph  to  St.  Aubin 30 

from  Randolph  to  alley  e.  of 4 

from  St.  Antoine  to  Orleans 4 

from  Orleans  to  Elmwood 6 

from  Elmwood  to  250  ft.  w.  of  Leib 4 

w.  fromLeib  250  ft 8 

from  Leib  to  Helen 4 

from  East  Boulevard  to  Field 4 

alley  n.  of,  from  Brush  to  St.  Antoine 4 

from  Sixth  to  Seventh 4 

Bt.,  from  Chene  to  e.  line  Jos.  Campau 4 

from  Jos.  Campau  to  alley  w.  of  McDougall 8 

from  alley  e.  of  McDougall  to  Elmwood 4 

re.,  from  Woodward  to  alley  e.  of  Third 4 

w.  from  Fourth  181  ft 3 

e.  from  Fifth  180  ft 4 

■ossing  Riopelle 4 

•om  alley  e.  of  Russell  to  Riopelle 8 

•om  Atwater  to  181  ft.  s.  of  Hendrie 6 

•om  188  ft.  s.  of  Medbury  to  Harper 6 


<i 


(( 


({ 


(( 


(i 


(( 
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LOCATION.  T^itJIo 

INCHES. 

Chene  st.,  from  Congress  to  Canfleld 80 

"         Second  alloy  e.  of,  n.  from  Forest  "main,  ^^86  ft..  4 

'•         Second  alley  e.  of ,  n.  from  Forest  280  ft 8 

Cherry  st.,  from  Grand  River  to  alley  w.  of  Trumbull 4 

"  from  alley  w.  of  Trumbull  to  National 8 

"  from  Harrison  to  Twelfth 2>4 

e.  from  Twelfth  St. '*main,"  86  ft 4 

Chestnut  St.,  from  Russell  to  Elmwood 4 

Chipman  st.,  e.  from  Nineteenth  246  ft 4 

Chope  pi.,  from  Grand  River  s.  167  ft 4 

Church  St.,  from  e.  side  Tenth,  w.  170  ft 4 

"  alley  s.  of  from  Eighth  to  Tenth 4 

Clark  ave.,  from  River  to  Fort 8 

from  1,000  ft.  n.  of  Fort  to  s.  Une  of  M.  C.  R.  R 8 

from  s.  line  of  M.  C.  R.  R.  to  Michigan 6 

*'  in  Car  Works  grounds 6 

"  from  Michigan  Car  Works  to  Michigan 4 

Cleveland  pi.,  crossing  Crawford 4 

"  from  Crawford  to  alley  w.  of  Fourth 8 

Cleveland  St.,  e.  from  St.  Aubin  176  ft 4 

"  from  278  ft.  w.  of  Dubois  to  Chene 2^ 

'•  e.  from  Chene  877  ft 8 

from  877  ft.  e.  of,  to  682  ft.  e.  of  Chene 2^ 

"  w.  from  Jos.  Campau  814  ft 4 

"  crosdng  Jos.  Campau 4 

"  e.  from  Jos.  Campau  400  ft 8 

"  from  alley  e.  of  McDougall  to  Elmwood 4 

"  e.  from  Elmwood  650  ft 8 

"  from  650  ft.  to  762  ft.  e.  of  Elmwood 4 

Clifford  St.,  from  alley  w.  of  Griswold  to  Washing^n,  e.  line 4 

"  from  Park  pi.  to  Sproat 4 

Clinton  ave.,  from  Gratiot  to  Rivard 10 

from  Rivai^  to  Orleans 16 

from  Orleuis  to  Elmwood 8 

Collins  St.,  from  Gratiot  to  Canfleld 42 

**  from  Leland  to  Canfleld 4  • 

*'  n.  from  Canfleld  668  ft 3 

"  from  568  ft.  n.  of  Canfleld  to  26  ft.  n.  of  Hancock 4 

Columbia  st.,  from  Woodward  to  Cass 4 

"  from  Woodward  to  John  R 6 

"  from  John  R  to  Beaubien 4 

"  from  Beaubien  to  Rivard 6 

"  alley  s.  of,  from  Woodward  to  Cass 6 

Columbus  ave.,  s.  from  Fort  570  ft 8 

"  crossing  Fort 4 

Cooynonwealth  ave.,  crossing  Putnam 6 

**  from  Kirby  to  7  ft  n.  of  Stanley 6 

s.  f rom  Holdra  214  ft 6 

Concord  ave.,  from  Jefferson  to  20  ft.  n.  of  Waterloo 6 

"  from  211  ft.  s.  of  Berlin  to  Mack 6 

from  444  ft.  s.  to  768  n.  of  Gratiot 6 

Congress  st.,  from  Bates  to  Sixth 80 

**  alley  s.  of ,  from  Griswold  to  Third 4 

"  alley  s.  of ,  from  Fourth  e.  260  ft 4 

''  alley  s.  of,  from  Sixth  to  Seventh 4 

"  alley  s.  of,  from  80  ft.  e.  of  Brush  to  St.  Antoine 4 
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LOCATION.  DIAM. 

INCHES. 

if,  from  alley  w.  of  Woodward  to  Shelby 4 

if,  from  Shelby  to  Cass 6 

if,  from  Cass  to  Fourth 4 

if,  from  Fowth  to  Seventh 8 

if,  from  Seventh  to  Eighth 4 

if,  from  alley  e.  of  Woodward,  94  ft.  e.,  in  Russell 

le 8 

if,  from  alley  west  of  Brush  to  St.  Antoine 4 

adolph  to  St.  Aubin 24 

Aubin  to  Meldrum 42 

»8  to  Brush 4 

Antoine  to  Mt.  Elliott 4 

Helenin  ft 4 

ine  of  East  Boulevard  to  Field 4 

ibleyn.878ft 8 

ggtoLothrop 6 

Lothrop  8,064  ft 4 

Brigham 8 

afferson 4 

fferson872  ft 8 

lack 6 

Antoine  to  Elmwood 4 

Leib  216  ft 4 

Helen  185  ft 4 

rem  John  R  to  Randolph 4 

ibley  to  Milwaukee 4 

Woodward  250  ft 4 

trush  215  ft 4 

land  to  Hastings 4 

od  800  ft 4 

Twelfth 4 

Ifth  to  Thirteenth 3 

Qdr}"-  to  Twenty-second 4 

nty-third  to  Twenty-fourth 4 

5.  of  Moran  to  820  ft.  e.  of  Collins 4 

''oodward  to  Cass 4 

3dore  280  ft 2J4 

'oodbridge  to  Jefferson * 6 

ly  to  Waterloo 4 

Adelaide  206  ft 4 

Ifred  to  Pierce 4 

anfleld  to  Willis 4 

of,  8.  from  Ferry  116  ft. 2^4 

sh  to  St.  Aubin 4 

ir-f  ourth  to  Artillery 10 

?  River 6 

line  of  Fort  to  Army 6 

0  ft.  s.  of  Cadet  to  n.  line  Dix i\ 

ction  to  Campbell.. 4 

'ain  to  Lady's  Lane 4 

kiln  to  CUnton 6 

on  to  Hunt 8 

to  Leland 6 

id  to  Canfleld 3 

eld  to  Famsworth 4 

eld  to  Warren 4 
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Dubois  St.,  from  Famsworth  to  188  ft.  n.  of  Frederick 4 

"  from  Ferry  to  110  ft  n.  of  Fafaner 4 

'*  from  Medbury  to  Harper 4 

Duffield  St.,  from  Woodward  to  Cass 4 

Dmm  St.,  e.  from  Wesson  100  ft B 

E  St.,  w.  from  Vlnewood  416  ft 4 

"      from  Twenty-sixth  to  e.  line  of  W.  Boulevard 4 

Edmund  pi.,  from  Woodward  to  Brush 24 

Eighth  St.,  from  River  to  alley  s.  of  Fort 4 

"  from  Fort  to  alley  n.  of 2^ 

"  from  Baker  to  Michigan 3 

"  from  Michigan  to  Orchard 2J4 

"  from  Grand  River  to  Lysander 4 

"  s.  from  Brigham  40  ft 6 

Eighteenth  st.,  from  Fort  to  50  ft  n.  of  Linden 6 

"  from  50  ft.  n.  of  Linden  n.  870  ft 3 

"  from  870  ft.  n.  of  Linden  n.  96  ft 4 

**  from  468  ft.  n.  of  Linden  to  Buchanan,. 6 

**  from  Buchanan  to  809  ft.  n.  of  Breckenridge 4 

"  from  Grand  River  to  275  ft.  n.  of  Kirby 6 

"  from  McGraw  to  N.  Boulevard 6 

"  alley  w.  of,  n.  from  Porter 8 

Eighteenth-and-a-half  St.,  s.  from  River  504  ft 3 

"  "        from  River  to  Fort 4 

Elizabeth  st.,  n.  and  s.  sides  from  alley  e.  of  Woodward  to  200  ft.  w. 

of  Brush 4 

"  from  200  ft  w.  of  Brush  to  Hastings 4 

•*  alley  s.  of,  from  alley  e.  of  Woodward  to  Witherell! 3 

Ellery  st,  from  Amdt  to  Berlin 6 

**  from  Forest  to  Hancock 3 

Eliot  St.,  from  Woodward  to  Riopelle 4 

Elm  St.,  from  Seventh  to  alley  e.  of  Trumbull 4 

"      from  alley  w.  of  Trumbull  to  National 4 

"     from  Twelftii  to  Harrison 4 

"     from  100  ft  e.  of  Thirteenth  to  alley  e.  of  Wabash 4 

Elmwood  ave.,  from  Jefferson  to  Croghan 4 

'*  from  Croghad  to  Maple 6 

"  from  Waterloo  to  Hunt 4 

"  from  Hunt  to  Gratiot 6 

Erskine  st.  from  Woodward  to  Brush 4 

F  St.,  w.  from  Vinewood  188  ft 4 

Farmer  st.,  from  Bates  to  Gratiot 6 

*'  from  15  ft  s.  to  88  ft  n.  of  80-inch  main  in  Gratiot 8 

Famsworth  St.,  from  Woodward  to  Beaubien 6 

"  from  Beaubien  to  Russell 4 

'*  from  Russell  to  Grandy 4 

"  from Moran  to  Collins 8&' 

Ferdinand  ave.,  n.  from  River  975  ft 4 

"  s.  from  Fort  480  ft 4 

"  n.  from  Porter  271  ft.  n 6 

"  from  860  ft  s.  to  809  ft  n.  of  Dix 0 

Ferry  ave.,  from  Woodward  to  Russell 4 

"  from  Russell  to  St.  Aubin 8 

"  from  St.  Aubin  to  109  ft  e.  of  Jos.  Campau 4 

"  alley  s.  of,  from  alley  w.  of  St.  Aubin  w.  168  ft ^ 

Field  ave.,  from  Kercheval  n.  1,568  ft 6 
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,1 


8.  of  JMlack  to  Hendrie 6  iron. 

I.  to  alley  n.  of  Lafayette 4 

ngreas 8 

•Be  to  alley  n.  of, 4 

gan  to  Noble,  and  on  both  sides  of  Elton  and  Craw- 

rks 4 

Bolden  to  144  ft.  8.  of  Piquette 4 

>rt  to  Grand  River 6 

arren  848ft 6 

to  Buchanan 24 

to  Jefferson G 

ion  to  alley  n.  of 8 

ngress 8 

t>ridfl:e  to  Fort 4 

9  Grand  River 6 

Harper  124  ft 8 

ft.  to 266 ft.  n.  of  Harper 4 

odward  to  Cass 4 

sides,  from  Cass  to  Second 4 

irth  to  Seventh 4 

ional  to  Twelfth 4 

odward  to  824  ft.  w.  of  Rivard 4 

Russell  and  Grandy 4 

pelle  to  877  ft.  e.  of  Chene 4 

3randy  226  ft 2J4 

lins  to  Moran 4 

Elliott  to  w.  of  EUery  124  ft 4 

.ufait  w.  167  ft 4 

f ,  crossing  Orleans 4 

'f,  from  w.  line  of  Orleans  to  alley  e.  of  Riopelle. .    8 

•ard  to  Griswold 4 

1  to  Fourteenth 0 

mth  to  Hoffman 8 

a  to  Twenty-fourth 6 

-fourth  to  Artillery. . .  .• 8 

oine  to  Mt.  Elliott 4 

ard  to  Seventh 16 

n  to  168  ft.  w 4 

w.  from  Brush  185  ft 2^ 

,  from  Brush  to  St.  Antoine 4 

zee  to  Michigan 6 

8d  to  alley  s.  of  Fort 8 

8.  of  Fort  to  Grand  River 6 

Ad  River  to  Bagg 4 

g  to  Brigham 6 

;ham  to  Holden 4 

f ,  from  Selden  to  alley  s.  of 4 

f,  from  Brainard  to  alley  n.  of 4 

P,  n.  from  Tuscola  87  ft 2J4 

Fort  to  Lafayette 8 

Lafayette  to  Bagg 10 

Bagg  to  Grand  River 8 

Grand  River  to  s.  line  of  N.  Boulevard 6  '* 

le,  n.  from  Porter  600  ft 2^       wood. 

►  Alexandrine 8  Iron. 

indrine 4  " 
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THIRTY-NINTH    ANNUAL    REPoRT    OF    THK 


DIAM. 
^^^•"««-  INCHES. 

Trank  st.,  from  Fourth  to  114  ft.  w.  of  Sixth 4 

from  114  ft.  w.  of  Sl^h  to  75  ft.  w.  of  Fox 3 

Franklin  st.,  from  Randolph  to  Beaubien 4 

"  from  Beaubien  to  Orleans 6 

'*  from  Orleans  to  25  ft.  e.  of  Dequindre 4 

"  from  25  ft.  e.  of  Dequindre  to  McDougall 6 

"  from  Walker  to  Adair 4 

w.  from  Leib  810  ft 2^ 

'•  alley  s.  of,  from  McDougall  to  Walker 4 

*'  alley  n.  of,  from  McDougall  to  Walker 4 

Frederick  st.,  from  John  R  to  3d6  f t.  e.  of 4 

'*  from  Beaubien  to  203  ft.  e.  of 4 

from  Hastings  to  806  ft.  w.  of 4 

from  899  ft.  w.  of  Rivard  to  178  ft.  e.  of  Russell 4 

"  crossing  St.  Aubin  to  alley  w.  of  Dubois 4 

"  from  Dubois  to  Jos.  Campau 4 

"  from  Helen  e.  124  ft 4 

Front  St.,  from  170  ft.  e.  of  First  to  Second 4 

from  Third  e.  107  ft 6 

**        alley  n.  of,  from  Second  to  Third 4 

Gallagher  pi.,  from  Crawford  to  alley  w.  of  Fourth 4 

Garfleld  ave.,  from  Woodward  to  Brush  farm 4 

"  from  Beaubien  to  e.  line  of  St.  Antoine 4 

w.  from  Hastings  359  ft 8 

♦'  from  Russell  to  47  ft  e.  of  Chene 4 

'*  from  Chene  to  Grandy 3 

"  crossing  Grandy 4 

"  from  Beaufait  w.  134  ft 4 

Goldner  ave.,  from  Michigan  to  G.  T.  R.  R 6 

Gilbert  st.,  e.  from  Scotten  868  ft 4 

Gilman  St.,  from  Cass  to  Grand  River 4 

■Grand  River  ave.,  from  Woodward  to  Cass 8 

'*  from  Cass  to  Third 6 

*'  from  Third  to  400  ft.  w.  of  Humboldt 8 

*'  from  400  ft.  w.  of  Humboldt  to  city  limits 6 

*'  n.  side,  e.  from  Eighth  no  ft 3 

"  from  Brigham  to  Buchanan 30 

"  connecting  with  80  main  in  line  of  Buchanan,  22  ft. . .  8 

"  alley  n.  of,  w.  from  Lincoln  47  ft 4 

'*  alley  n.  of ,  from  Lincoln  to  alley  w.  of 2>4 

"  alley  n.  of,  from  Trumbull  to  alley  w.  of 6 

•Grandy  ave.,  from  Gratiot  to  Pierce 4 

*'  from  Pierce  to  Harper 6 

n.  of  Harper  322  ft 4 

from  322  ft.  n.  of  Harper  to  185  ft.  n.  of  Trombley 6 

Orant  court,  from  Warren  n.  318  ft 4 

Grant  st.,  crossing  Twelfth 4 

"         from  Twelfth  to  Thirteenth 3 

Granville  st.,  from  Thirteenth  to  Wabash 3 

••  crossing  Wabash 4 

Xrratiot  ave.,  from  Woodward  to  Brush 10 

"  from  Brush  to  city  limits 6 

"  from  Woodward  to  Raynor % 30 

Green  ave.,  from  Holden  to  Milwaukee 6 

Grifflnave.,  from  Mitchell  e.  68  ft 4 

Griswold  st.,  from  Atwater to  State 6 
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River  to  Atwater 8 

of  Mullett  farm  to  Orleans 4 

■  to  280  ft.  e.  of  St.  Aubin 8 

to  Jos.  Campau 4 

impau  to  Walker 6 

eUe 4 

to  800  ft.  w.  of  St  Aubin 2^ 

abin  800  ft • 3 

.ubin  to  275  ft.  e 4 

to  162  ft 3 

0  Chene 4 

>  Grandy 8 

to  Jos.  Campau 2^4 

odward  to  Oakland 4 

Toledo  to  8.  line  of  L.  S.  R.  R 6 

156  ft.  s.  of  Leavitt  to  175  ft.  n.  of  Ranspach 6 

«8  to  865  ft.  e.  of  Hastings 4 

vard  to  Riopelle 4 

.  Aubin  to  Dubois 4 

1  ft.  w.  of  Chene  to  Grandy 4 

Mitchell  285  ft 4 

wran  to  Collhis,  92  ft 4 

ley  w.  of  Ellery  pi.  to  alley  w.  of  Mt.  Elliott 4 

>urth  to  Trumbull 4 

ktional  to  64  ft.  w.  of  Thirteenth 4 

abash  to  Fourteenth 3 

:  Fourteenth 4 

renty-f ourth  to  Twenty-fifth 4 

odward  to  Russell 4 

3t.  Aubin  to  Dubois 4 

bene  147  ft 4 

Jrandy  460  ft 2*4 

ndy  to  Mitchell 4 

irteenth  w.  184  ft 4 

iitth  w  176  ft 4 

lolph  to  St.  Antoine 4 

chigan  to  Grand  River 4 

jrrick  to  843  ft.  n.  of  Kirby 4 

of,  from  Linden  s.  to  Ldnden  n 4 

ction  to  500  ft.  w.  of  Campbell 4 

igresB  to  CUnton 6 

t.  s.  of  n.  line  of  Jefferson  to  s.  line  of  same . .  16 

erson  to  Champlain 24 

ft.  8.  of  Congress  to  Fort 3 

mplain  to  Croghan 3 

iton  to  Catherine 4 

tierine  to  Watson 6 

bson  to  Canfield 10 

field  to  Forest 8 

ne  of  Hancock  to  n.  line  of  Warren 8 

Theodore 8 

nsworth  to  Ferry 6 

per  to  Piquette 6 

lette  to  n.  line  of  N.  Boulevard 4 

b.  n.  of  N.  Boulevard  to  Custer 4 

tf,  n.  from  n.  line  of  N.  Boulevard,  553  ft 3 
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t 


\ 


LOCATION. 


i( 


(( 


(( 


DLAM. 
INCHES. 

Hastings  st.,  alley  w.  of,  s.  from  Custer  26  ft 4 

Hazel  St.,  from  Harrison  to  156  ft.  w.  of  Twelfth 4 

"        from  166  w.  of  Twelfth  to  98  ft.  e.  of  Thirteenth 3 

"        e.  from  Thirteenth  96  ft 4 

Heck  pi.,  crossing  Forest 4 

"        from  Forest  to  Hancock 3 

Heidelberg  st.,  crossing  Jos.  Campau 4 

"  e.  from  Jos.  Campau  270  ft 2^ 

from  270  ft.  to  445  ft.  e.  of  Jos.  Campau 3 

from  alley  e.  of  McDougall  to  Elmwood 3 

crossing  Elmwood  89  ft 4 

Helen  ave.,  from  Jefferson  to  Croghan 6 

**  from  Gratiot  to  s.  line  of  N.  Boulevard 6 

"  crossing  Mack 6 

Hendricks  St.,  from  St.  Aubin  to  Dubois 3 

"  from  Dubois  to  alley  w.  of  McDougall 4 

"  from  alley  e.  of  McDougall  to  Elmwood 4 

Hendrie  ave.,  from  Woodward  to  650  ft.  e.  of  John  R 4 

**  crossing  Qrandy 4 

Henry  st.,  from  Woodward  to  Clifford 4 

*'  from  Cass  to  Third G 

from  Third  to  alley  e.  190  ft 4 

Herbert  st,  from  184  ft.  w.  of  Lovett  to  Scotten 4 

High  St.,  from  Orand  River  to  Beaubien 4 

from  Beaubien  to  A.  Beaubien  farm 3 

from  L.  Beaubien  farm  to  Russell 4 

from  Russell  to  Riopelle 3 

from  Grand  River  to  FourUi 3 

fromFourth  to  alley  w.  of  Trumbull 4 

from  alley  w.  of  Trumbull  to  National 3 

Hoffinan  st.,  from  River  to  Fort 8 

Holden  ave.,  from  Woodward  to  w.  line  of  Second 6 

from  Second  to  Third 3 

from  Third  to  Fourth 4 

from  Fourth  to  Crawford 3 

from  Crawford  to  Commonwealth 4 

Hooker  ave.,  crossing  Grand  River  to  n.  68  ft 4 

"  from  Eighteenth  w.  696  st 4 

Horatio  st.,  from  Welch  to  Livemois 4 

Hortoiiave.,  from  Woodward  e.  408  ft 4 

**  from  Brush  to  Oakland 4 

Howard  st.,  from  Tenth  to  Twelfth 4 

"  from  M.  C.  R.  R.  bridge  to  Twenty-fourth 6 

from  Twenty-fourth  to  Twenty-fifth 4 

e.  from  Scotten  854  ft 4 

Hubbard  ave.,  from  Fort  to  886  ft.  n.  of  Brandon G 

from  £  to  Michigan 4 

from  Michigan  to  Myrtle 6 

n.  from  Myrtle  272  ft y. 3 

Hudson  ave.,  w.  from  Crawford  564  ft 4 

"  crossing  Grand  River  56  ft 4 

*•  from  Williams  to  Twenty-third 4 

"  w.  from  Twenty-seventh  840  ft 4    • 

Humboldt  ave.,  from  Michigan  to  Butternut 4 

**  crossing  Butternut  and  Bnchanan 6 

from  Butternut  to  L.  S.  R.  R 4 

from  Grand  River  to  Hudson 6 
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9  Chene 4 

>  alley  w.  of  McDougall 2J4 

)f  liicDougall  to  Elmwood 4 

rf  e.  EUery  to  Mt.  Elliott 4 

to  295  ft.  8 3 

toBagg 2^ 

to  594  ft.  w.  of  Beaubien 3 

en  w.  270  ft 2J4 

ubien  and  St.  Antoine 4 

en  to  St.  Antoine 2J4 

oine  to  Hastings 2^ 

itings  and  St.  Aubin 4 

jgB  to  Russell 2J4 

sell  to  Dequindre 4 

idre  to  St.  Aubin 2^ 

}in  to  Orandy 3 

lois  and  Chene 4 

r  to  Jos.  Campau 214 

galle.  241ft 3 

.  of  McDougall  e.  180  ft 4 

Men  to  St.  Antoine 3 

Antoine  and  Hastings 4 

itoine  to  Hastings 2^ 

ags  to  Rivard 2^ 

rard  and  Russell 4 

1  to  Russell 3 

3SSon  226  ft 4 

JefTerson 6 

rd  to  Seventh 4 

en  to  Lovett 4 

ty-eighth  to  Twenty-ninth 4 

3  44  ft.  w.  of  McDougall 4 

iswold  to  Orleans 10 

stings  to  Second 16 

juindre  to  M.  C.  Belt  Line. « , 6 

C.  Belt  Line  to  Crane 6 

Idrum  to  Pumping  Works 42 

swold  to  First 8 

•f,  from  alley  w.  of  Wooward  to  alley  w.  of  Gris- 

4 

f,  from  Shelby  to  Cass 4 

•f ,  from  alley  w.  of  Bates  to  Randolph 4 

f ,  from  Brush  to  Beaubien 3 

f ,  e.  from  Beaubien  189  ft 4 

>f ,  from  alley  w.  of  Bates  to  St.  Antoine 4 

>f,  from  alley  e.  of  Griswold  to  First 4 

)f,  from  First  to  Third 8 

quette  473  ft 3 

aukee  to  the  N.  Boulevard 4 

n  887  ft 6 

to  Adams 4 

B  to  Columbia 6 

ibia  to  Edmund  pi 8 

ad  pi.  to  Erskine 6 

ot  and  Rowena 6 

to  Piquette 6 
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John  R  st,  n.  from  Baltimore  360  ft 8 

"  s.  from  Milwaukee  80  ft 6 

Johnson  St.,  e.  from  Nineteenth  240  ft 4 

Jones  St.,  from  Cass  to  160  ft  w.  of  ;Pifth 4 

e.  from  Sixth  240  ft 8 

Jos.  Campau  ave.,  from  Atwater  to  Clinton 6 

**  from  Jay  to  Waterloo 6 

"  from  Cleveland  to  Gratiot 6 

'*  from  s.  line  of  Gratiot  to  St.  Joseph 4 

Jos.  Cami>au  ave.,  from  St.  Joseph  to  80  ft.  n.  of  Forest 6 

"  from  Theodore  to  117  ft.  s.  of  Kirby 6 

"  s.  from  Ferry  287  ft 6 

"  f  rom  288  f  t.  s.  of  Hendrie  to  Medbmy 6 

•*  from  Trombley  to  260  ft.  n.  of  Milwaukee 4 

Joy  St,  from  Cass  to  alley  e.  of  Third 4 

"     from  Fourth  to  Fifth 4 

Junction  ave.,  from  River  to  Driggs 6 

"  from  Fort  to  16  ft.  s.  of  Wabash 6 

"  f  rom  s.  side  of  Fort  to  n.  of  G.  T.  R.  R C 8 

Kanter  ave.,  from  Collins  to  Moran 4 

"  from  Mt  EUiott  w.  181  ft. 4 

Kercheval  ave.,  from  Mt.  Elliott  to  Beaufait 4 

**  from  Field  to  Baldwin 4 

"Kinsman  st.,  from  Twenty-eighth  to  Scotten 4 

Kirby  ave.,  from  Woodward  to  w.  line  of  Cass 4 

*•  from  Fourth  w.  180  ft 4 

"  from  Crawford  e.  480  ft 3 

**  from  Crawford  to  Trumbull 4 

"  from  Commonwealth  to  National 4 

••  from  Harrison  to  196  ft.  w.  of  Twelfth 4 

♦*  from  Fourteenth  w.  126  ft 4 

**  from  Sixteenth  to  Eighteenth 4 

"  w.  from  Twenty-seventh  211  ft 4 

*'  crossing  John  R  and  Grandy 4 

"  e.  from  RusseU  216  ft 4 

"  e.  from  St  Aubin  800  ft 4 

»*  w.  from  Chene  440  ft 4 

"  e.  from  Helen  288  ft 4 

Labrosse  st,  from  Fourth  to  Fifth 4 

"  w.  from  Tenth  480  ft 3 

"  e.  from  Twelfth  660  ft 3 

"  alley  s.  of,  from  alley  e.  of  Fourth  to  alley  e.  of  Twelfth. .  4 

alley  n.  of ,  from  Fifth  to  Eighth 4 

"  alley  n.  of,  from  Eighth  to  Tenth 3 

Lady's  Lane,  n.  from  Diy-dock  214  ft. 4 

Lafayette  ave.,  from  Griswold  to  Shelby 4 

"  w.  from  Tenth  748  ft 4 

♦♦  from  748  ft.  w.  of  Tenth  to  M.  C.  R.  R.  bridge 8 

"  crossing  Fourteenth 4 

*'  from  Fourteenth  to  Fifteenth 8 

"  from  Fifteenth  to  alley  w.  of  Sixteenth 4 

*'  from  Twenty-first  to  Twenty-second 4 

"  from.  Twenty-third  to  Twenty-fourth 4 

"  e.  from  Scotten  288  ft 4 

"  alley  s.  of,  from  Griswold  to  Shelby 6 

^'  alley  8.  of ,  from  Wayne  to  First 6 
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LOCATION. 


DIAM. 
INCHES. 

*  of,  from  First  to  Fourth 4 

.  of,  from  Fifth  to  Tenth 4 

I.  of,  crossing  Sixth 6 

u  of,  from  Shelby  to  First 4 

u  of,  from  First  to  Tenth 6 

I.  of,  e.  from  Fourteenth  190  ft . .  3 

MP  to  Fort 4 

w  tA^  A"X«  V*/*  ^V*  £V*  ••••  ••■■  ••■•••  ••••  ••••••••••••••••••  w 

wenty-second  240  ft 2^ 

Pwenty-second 4 

4  ft.  e.  to  562  ft.  w.  of  Crawford 4 

Twenty-seventh  840  ft . . .   4 

Fort,  1,968  ft 6 

c  to  Toledo 6 

I  to  Brush 4 

ntoine  to  Dequindre 4 

dlle  to  St.  Aubin 12 

ubin  to  Elmwood 4 

eib24  ft 4 

toMt-ElUott 2J4 

elenl56ft 4 

1  to  Hastings  16 

Iward  to  alley  w 8 

1  to  Fourth 8 

thtoFifth 4 

Michigan  505  ft 6 

T.  R.  R.  to  400  ft.  n.  of  Nail 6 

I  ft  8.  to  398  ft.  n.  of  Hancock 6 

.  Junction  w.  196  ft 4 

i  River  to  Wabash 4 

fison  to  Livemois 4 

s  to  Third 6 

»  Jefferson 6 

►n  to  Champlain 4 

ain  to  Croghan 3 

»aubien206ft ..  3 

bien  to  Hastings 2^ 

Hastings  and  Russell 4 

tngs  to  Russell 2^ 

ell  e.  306  ft 2^ 

ellew.  212  ft 4 

w.  of  Orleans  to  21  ft.  e.  of  Dequindre 4 

e.  of  Dequindre  to  101  ft.  w.  of  Dubois 2^ 

t  w.  of  Dubois  to  Chene 3 

liene 4 


leneieoft 

b.  e.  of  Chene  to  Grandy. 
randy 


3 

2M 

3 

idy  to  Jos.  Campau 2^4 

OS.  Campau  and  McDougall 4 

Campau  to  McDougall 2^4 

ougall  to  Collins 3 

t.  w.  of  Moran  to  Gratiot 4 

pest  251  ft 3 

jventh  to  Eighth , 4 

velfth  e.  307  ft 3& 
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LOCATION. 


DIAM. 
INCHES. 

alley  w.  of,  from  Charlevoix  to  Amdt 8 

alley  w.  of,  from  Amdt  to  Berlin 4 

alley  w.  <rf,  from  Berlin  to  Heidelberg? 2^ 

alley  e.  of,  from  Mullett  to  Chestnut 4 

lUley  e.  of,  from  Waterloo  to  Preston 8 

rom  Sixteenth  to  Sullivan 4 

rom  Grand  River  to  Twenty-sixth 4 

rom  LaSalle  to  Sootten    4 

^  tt.  from  River  876  ft 6 

fpom  Fort  to  n.  line  of  Toledo 6 

Livemois 4 

Witherell  to  John  R,  n.  and  s.  sides. 4 

ifley  8.  of,  from  John  R  to  Randolph 4 

alley  n.  of,  from  John  R  to  Randolph 4 

from  Harrison  to  Thirteenth 4 

from  Thirteenth  to  Wabash 8 

from  Eighteenth  to  Sullivan 3 

from  SidUvaB  to  Kaytoury 4 

croflstei;  Humboldt  and  Twenty-fourth 4 

w.  firom  Twenty-third  100  ft. 2^ 

from  Tweatj^f<Mirth  to  alley  e.  of 8 

from  Twenty-seventh  to  Vinewood 4 

rom  Harper  to  78  ft.  s.  of  Piquette 4 

om  Gratiot  to  Orleans 8 

om  Orleans  to  St.  Aubin 4 

vm  St.  Aubin  to  Dubois 6 

posaing  Dubois. 8 

rom  Dubois  to  Elmwood 6 

r.  from  Fourth  168  ft 8 

rom  168  ft.  e.  of  Fourth  to  Crawford 4 

.  from  Twelfth  180  ft 4 

from  Woodward  to  John  R » . . . , 4 

ve.,  from  Michigan  to  n.  line  of  Ash 6 

from  Ash  to  Bucdianan 8 

from  Buchanan  to  L.  S.  R.  R 2^ 

It,  from  Brush  to  Beaubien 4 

ve.,  e.  from  Woodward  1,070  ft 4 

crossing  St.  Aubin 4 

w.  from  St.  Aubin  780  ft 8 

w.  from  Dubois  146  ft 4 

from  860  ft.  w.  of  Grandy  to  Jos.  Campau 4 

ve.,  from  Jefferson  to  Congress 42 

from  Wight  to  46  ft.  n.  of  Fort 6 

from  46  ft.  p.  of  Fort  to  860  ft.  n.  of  Kercheval 4 

from  Amdt  to  Gratiot 6 

re.,  crossing  Cass  and  Second ^ 4 

from  Second  to  Third 4 

from  Fourth  w.  186  ft 4 

from  e.  side  of  Crawford  to  186  ft.  w.  of  Fourth 8 

from  e.  side  of  Crawford  to  Lincoln 4 

e.  from  Lincoln  176  ft ^. 8 

from  Trumbull  to  Twelfth 4 

w.  from  Twelfth  214  ft 8 

from  214  ft.  w.  of  Twelfth  to  Wabash 8 

from  Twenty-seventh  to  Vinewood  4 

,  from  Witherell  to  John  R * 4 
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LOCATION.  ^^      KIND. 

irick  to  846  ft.  n.  of  Kirby 8i&4    iron. 

Msenth  to  Twentieth 6  " 

sndry  in  Griffin's  foundry 3  " 

irttoBaker 4 

ikM*  to  Newark 6  *' 

Pthl50ft 8 

r.  of  Fourth  to  Crawford 4  " 

(Seventh 4  " 

■on  283  ft 4 

rton  to  Hamlin 6 

elfth  186  ft 3 

to  e.  side  Elton  Park 4  " 

de  Elton  Park  to  Sixth 4 

I  to  Trumbull 6 

ter  to  Jefferson 10  " 

rson  to  Reservoir  Grounds 8  " 

aland  67  ft 6 

andrine  to  Canfleld 6  " 

rfleld252ft 4 

.  n.  of  Garfield  to  195  ft.  n.  of  Forest 6 

ibley  to  Lyman 4  " 

pess  to  Reservoir  Basin 34  " 

rvoir  to  Scott 30 

eld  s.  80  ft 30 

rteenthl30ft 3  " 

Woodward.  4  " 

odward  to  Russell 3  wood. 

asell  to  393  ft.  e.  of  St.  Aubin 6  iron. 

dward  to  w.  line  of  Brush  farm 4 

tussell  and  St.  Aubin 4 

ois  to  Grandy  ave 4 

Jrandy 4 

a  to  State 4 

,rd  to  alley  s.  of  Columbia 6 

5  Peterboro 4 

ward  to  Cass 4 

•  alley  e.  of  Trumbull 4 

of  Trumbull  to  National 4 

)m  alley  e.  of  Trumbull  to  alley  e.  of  Seventh ...  4 

iboldt 3  and  4 

odward  to  Cass 4 

ire  to  ^t.  Aubin 3 

Lubin  to  275  ft.  e 4 

7.  of  Dubois  to  Jos.  Campau 4 

ver  to  National 4 

to  Twelfth 3 

th 4 

)  alley  e.  of  Third 4 

irth  150  ft 3 

w.  of  Fourth  to  Crawford ^ 4 

to  Seventh 4 

>dward  to  Beaubien 4 

abien  to  Hastings S 

tings  to  Russell 4 

an  e.  85  ft 4 

Elliott  w.  250  ft 4 
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Piquette  ave.,  from  Wabash  to  Fourteenth 4 

from  Eighteenth  w.  229  ft 4 

from  Sullivan  e.  168  ft 4 

Pleasant  ave.,  n.  from  River  615  ft 4 

Plum  St.,  from  Second  to  alloy  e.  of  Trumbull 4 

"       from  Trumbull  to  alley  e.  of '. 6 

Plumer  st.,  e.  from  Junction  486  ft 4 

'*  from  Welch  to  livemois 4 

Poplar  St.,  from  Wabash  to  Fourteenth 4 

**         crossing  Thirteenth  and  Fifteenth 4 

"  from  Tillman  to  209  ft,  w.  of  Twenty-third 4 

from  Welch  e.  82  ft 4 

Porter  st.,  w.  from  Twelfth  210  ft 8 

*'  e.  from  Thirteenth  160  ft 4 

**  crossing  Fourteenth 4 

"  e.  from  Fourteenth  172  ft 8 

w.  frcwn  Eighteenth  180  ft 4 

*'  from  alley  w.  of  Eighteenth  to  Nineteenth 8 

from  Twentieth  to  Twen^'flrst 8 

w.  from  Twen  ty-flrst  176  ft ^ 

e.  from  Twenty-second  226  ft 8 

from  Twenty-second  to  Twenty-third 4 

from  Twenty-third  to  Twenty-fourth 2^4 

from  Twenty-fourth  to  W.  Boulevard,  east  side 4 

e.  from  Vinewood 27ft 6 

from  Hubbard  to  Sootten 8 

from  McKinstry  to  Ferdinand 4 

w.  from  Junction  271  ft 4 

alley  s.  of  from  alley  e.  of  Thirteenth  120  ft.  w 8 

Prentiss  ave.,  from  Cass  to  Third 4 

Preston  ave.,  from  Gratiot  to  Elmwood 8 

"  from  Elmwood  to  Mt.  Elliott 4 

Private  st.,  Cn.  of  Ferry  ave)  from  Rivard  w.  862  ft 8 

'*  crossing  Rivard 4 

Pulford  St.,  from  Meldrum  to  Beaufait 4 

from  Gratiot  e.  166  fjb 4 

Putnam  ave.,  w.  from  Woodward  60  ft. 6 

from  60  ft.  of  Woodward  to  w.  line  of  Cass 4 

from  Fourth  to  58  ft.  w.  of  Seventh 4 

from  Lincoln  to  Twelfth 4 

Randolph  st,  from  alley  s.  of  Atwater  to  Jefferson 4 

*'  from  Lamed  to  Congress 4 

from  Atwater  to  24  in.  main  in  Cadillac  Square 8 

from  Congress  to  Adams 6 

lUley  w.  of ,  n.  from  Atwater 8 

alley  e.  of,  from  alley  s.  of  Fort  to  Champlain 4 

alley  e.  of ,  from  alley  n.  of  Creghan  to  Gratiot 4 

crossing  Gratiot. 10 

Raynor  st. ,  from  Clinton  to  Gratiot 4 

Ranspach  st.,  from  Hammond  to  Livemois 4 

Reed  pi. ,  crossing  Fourth 4 

"         from  Fourth  w.  86  ft 4 

»•        frofti  86  ft.  w.  of  Fourth  to  Crawford 8 

"        from  Crawford  w.  186  ft 4 

Redder  ave.,  from  Junction  to  438  ft.  w.  of  Campbell 4 

Reservoir  grounds.,  n.  of  Basin  to  80  in.  branch 24 
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I.  and  w.  sides  of  Basin 24 

iewoodl56ft 4 

en  to  608  ft.  w.  of  Lovett 4 

.twater  to  J^erson 8 

Bfferson  to  Lamed IS 

amed  to  Adelaide —  8 

Adelaide  to  50  ft.  n.  of  Hancock 6 

of,  8.  from  Canfleld  218  ft 4 

twater  to  Jefferson 8 

imed  to  Congrress 4 

fferson  to  Clinton 10 

oOlett  to  Gratiot 10 

■atiot  to  Watson 4 

iot  to  Warren 4 

arren  to  Famsworth 3 

unsworth  to  221  ft.  n.  of  Ferry 4 

f  Piquette 4 

Ifejr  n.  of  N.  Boulevard  to  Pallister 4 

rdtoFourth 4 

h  to  Sixth 4 

ih  to  e.  side  M.  C.  B.  R.  tracks 8 

II.  C.  R.  R.  tracks  270  ft 6 

ne  of  M.  C.  R.  R.  tracks  to  525  ft.  w.  of  Twenty-fourth,  8 

isant  to  Campau, 8 

ipau  to  main  entrance  Exposition  {pounds 6 

a  into  Exposition  grounds 4 

In  into  Detroit  &  Lake  Superior  Copper  Works 4 

Brry  825  ft 4 

teenth  to  Twentieth 4 

Woodward  to  Riopelle: 4 

iStatel87ft 4 

am  State  287  ft 6 

imed  to  Congress « 

ingress  to  Croghan 4 

iillett  to  Catherine 8 

itherine  to  Gratiot 4 

■atiot  to  Watson 8 

atson  to  Canfleld 6 

mfleld  to  s.  of  Hendrie 10 

of  Hendrie  to  s.  of  Piquette 8 

of  Piquette  to  Pallister 6 

of,  from  Chase  to  Fort 2J4 

enty-flrst  to  Twenty-second 4 

snty-third  to  Twenty-fourth 4 

alley  n.  of  N.  Boulevard  to  Pallister 4 

ans  to  Chene .- 30 

elle  to  St.  Aubin 4 

Mhin  to  Dubois 3 

>ubois 4 

ttboisl90  ft 8 

t  w.  of  to  499  ft.  e.  of  Chene 8 

!hene 4 

,  w.  of  Grandy  to  Jos.  Campau 4 

ForttoDix 6 

!)ix  to  Buchanan....^ 8 

Buchanan  to  McGraw 6 
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S3eond  st.,  from  Front  to  alley  n.  of  Jefferson 6 

"  crossing  Congress  st 10 

"  ^       from  Abbott  to  alley  s.  of 8 

"  '       from  Abbott  to  Grand  River 10 

"  from  High  to  166  ft.  n.  of  Henry 4 

Sacond  ave.,  from  Bagg  to  80  ft.  n.  of  Prentiss , 6 

"  crossing  Canfleld 8 

"  crossing  Forest 6 

"  e.  side,  crossing  Hancock 6 

"  w.  side,  crossing  Hancock 4 

"  e.  side,  crossing  Warren 6 

*'  w.  side,  crossing  Warren 4 

"  e.  side,  crossing  Putnam 6 

"  w.  side,  crossing  Putnam 4 

"      '       e.  side,  crossing  Merrick 6 

"  e.  side,  crossing  Kirby 6 

"  *  w.  side,  crossing  Kirby 4 

"  e.  side,  crossing  Holden 6 

"  w.  side,  crossing  Holden 4 

"  s.  from  Holden  1,000  ft 3 

"  from  Holden  to  805  ft.  n.  of  Milwaukee 6 

"  alley  e.  of,  from  Prentiss  to  alley  n.  of  Canfleld 4 

Selden  ave.,  from  Woodward  to  Third 4 

"  from  Fourth  to  alley  w.  of 4 

"  alley  s.  of,  from  alley  w.  of  Fourth  to  Crawford 3 

from  Sixth  to  Seventh 4 

Seventh  st.,  from  River  to  alley  n.  of  Lafayette 8 

"  from  alley  n.  of  Lafayette  to  Bagg 10 

"  from  Bagg  to  Qrand  River 8 

"  from  Grand  River  to  Brigham 6 

"  crossing  Brigham 8 

"  from  Brigham  to  150  ft.  n.  of  Lysander 2J4 

"  from  160  ft.  n.  of  Lysander  to  Warren 6 

"  crossing  Putnam  and  Merrick 6 

'*  from  214  ft.  s.  of  Kirby  to  389  ft.  n.  of  Stanley 6 

"  alley  w.  of,  from  alley  n.  of  Pine  to  Spruce 8 

"  alley  w.  of,  from  Perry  to  alley  s.  of 4 

Seventeenth  st.,  from  Fort  to  28  ft.  s.  of  Poplar 6 

"  from  28  ft.  s.  of  Poplar  to  s.  line  of  Buchanan 4 

"  from  s.  line  of  Buchanan  to  20  ft.  s.  of  Hancock 6 

"  s.  from  Kirby  132  ft.., 6 

Shady  Lane,  crossing  W.  Boulevard 4 

"  crossing  Vinewood 6 

Shelby  st.,  from  Atwater to  Woodbridge 3 

"  from  Woodbridge  to  Jefferson 4 

"  from  Woodbridge  to  Jefferson , 8 

"  from  Jefferson  to  Michigan 10 

"  from  Lafayette  to  alley  s.  of  Michigan 4 

Sheridan  ave.,  from  Jefferson  to  Kercheval 6 

Sherman  st.,  from  Hastings  to  Elmwood 4 

Sibley  St.,  from  Woodward  to  Clifford 4 

Sixth  St.,  from  River  to  alley  n 4 

*'         from  River  to  Congress 16 

**         from  Congress  to  Abbott 24 

'*         from  alley  n.  of  Labrosse  to  Bagg 4 

n.  from  Bagg  88  ft 8 
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t( 


Mn  88  ft.  n.  of  Bagg  to  478  ft.  n.  of  Grand  River 4  iron. 

Dm  478  ft.  n.  of  Grand  River  to  Brigham 6 

OHdng  Brigham 6&8 

om  Brigham  to  966  ft.  n.  of  loraander 4 

i.,  from  Lafayette  to  Myrtle 6 

from  MyrUe  to  Buchanan 8  '* 

from  Buchanan  to  Grand  Rivor 10  " 

from  Grand  River  to  McGraw. ^  " 

alley  w.  of ,  from  Lafayette  to  Howard 8  *' 

firom  Woodward  to  OaUand. 4  *' 

nm  Grand  River  to  Noble 4  " 

firom  Ca88  to  Second 4  '* 

feom  Woodward  to  Cass 4  " 

!rom  Fifth  to  alley  w.  of  Seventh 4  " 

romalleyw.  of  Trumbull  to  National... ^ 4  '* 

rom  Harrison  to  Twelfth 4  " 

Xkey  s.  of,  from  alley  w.  of  Seventh  to  alley  e.  of  Trumbull.    8  " 

I  pL,  from  28  ft.  e.  of  Dequindre  to  260  ft.  w.  of  St.  Aubin. ...    4  *' 

w.fromSt.  Aubin260ft 8 

8t,  from  Atwater  to  Congress. 8  *' 

from  Jefferson  to  Clinton .-. 4  "■ 

from  Congress  to  Gratiot 6  *' 

crossing  Champlain  8  '* 

from  Gratiot  to  Elizabeth 4  '' 

from  Elizabeth  to  Adelaide 6  " 

from  Adelaide  to  Watson 8  " 

from  Watson  to  Famsworth » 6  " 

n.  from  Piquette  445  ft 6 

from  160  ft.  8.  to  878  ft.  n.  of  Milwaukee 6  " 

ave.,  from  Congress  to  Champlain 36  *' 

from  Atwater  to  Harper 6  " 

crossing  Trombley 6  " 

from  Lamed  to  Congress. 12  " 

alley  w.  of,  s.  from  Ferry  266  ft 2^  wood. 

,  e.  from  Nineteenth  284  ft 4  iron. 

it.,  from  Russell  to  Riopelle 8  " 

crossing  Riopelle  and  McDougall 4  ** 

from  Riopelle  to  810  ft.  e.  of  St.  Aubin 4  •' 

from  810  ft.  e.  of  St.  Aubin  to  202  ft.  e.  of  Chene 8 

from  202  ft.  e.  of  Chene  to  Grandy 4 

e.  from  McDougall  488  ft 8  and  4 

e.,  from  E.  Boulevard  to  Field 4  " 

from  Townsend  to  Baldwin 4  ** 

>.,  from  Seventh  to  Trumbull 4  " 

from  Twelfth  w.  183  ft 4 

,,  from  Foundry  to  Twenty-first 8  wood. 

from  Welch  to  Livemois 4  iron. 

om  Woodward  to  Washington 30  *' 

t  ft.  w.  of  branch  in  Washington 24  " 

om  Woodward  to  Washington 10  " 

,  from  Woodward  to  Cass 4  " 

13.,  from  Michigan  to  Magnolia 8  wood. 

n.  frotn  Magnolia  190  ft 3  iron. 

crossing  Butternut 6  ** 

from  289  ft.  s.  to  270  ft.  n.  of  Linden 6 

s.  from  Buchanan  288  ft 6 
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Sullivan  ave.,  from  McGraw  n.  61  ft 6 

••  from  104  ft.  s.  of  Piquette  to  250  ft.  n.  of  Wreford 6 

Summit  ave.,  from  River  to  Wabash  R.  R 6 

Superior  st.,  w.  from  Beaubien  220  ft 4 

•'  from  Beaubien  to  Hastings 2^ 

"  crossing  St.  Antoine,  Hastings  and  Russell 4 

"  e.  from  Hastings  859 ft.. 3 

"  crossing  Chene  and  Grandy 4 

"  w.  f rom  Rivard  487  f  t 3 

"  from  Rivard  to  Russell 2^ 

"  f  rom  Riopelle  to  Dequindre 4 

"  from  Dequindre  to  St.  Aubin 2^ 

"  from  St.  Aubin  to  848  ft.  e.  of  Chene 3 

•*  from  197  ft.  w.  of  Grandy  to  Mitchell 4 

•'  from  McDougall  to, Gratiot 4 

Swain  ave.,  from  40  ft.  s.  of  Wabash  R.  R.  to  Fort 6 

Sycamore  st.,  w.  from  Grand  River  123  ft 6 

"  from  alley  w.  of  Trumbull  to  National 4 

"  from  Harrison  to  Wabash 4 

Sylvester  st.,  from  Gratiot  e.  119  ft 4 

"  w.  from  Mt.  Elliott  888  ft 4 

"  from  Beaufait  to  Bellevue 4 

Tenth  St.,  from  River  to  Baker 8 

"         from  Baker  to  Michigan 6 

Theodore  St.,  e.  from  John  R  402  ft 4 

"  from  226  ft.  w.  of  Beaubien  to  e.  line  of  Rivard 4 

"  from  w.  line  of  Riopelle  to  106  ft.  e 4 

e.  from  Russell  460  ft 4 

*'  trom  268  ft.  w.  of  St.  Aubin  to  204  ft.  e.  of  same 4 

"  from  477  ft.  w.  of  Chene  to  Grandy 4 

Third  st.,  from  Front  to  s.  line  of  River 6 

"       from  s.  line  of  River  to  Lamed 8 

"       from  Lamed  to  alley  n.  of 6 

"       from  Lamed  to  Fort 24 

"       from  Michigan  to  Grand  River 4 

'•       from  alley  s.  of  Porter  to  Michigan 3 

Third  ave.,  from  Grand  River  to  Bagg , 8 

from  Brigham  to  Canfield 30 

crossing  Brigham  60  ft 8 

from  Bagg  to  Holden 6 

alley  e.  of,  from  Henry  to  Brainard 4 

Thirteenth  st.,  from  Porter  to  112  ft.  n.  of  Elm 6 

crossing  Myrtle 6 

from  Magnolia  to  Grand  River 6 

n.  from  Grand  River  499  ft 4 

from  80  ft  s.  of,  to  150  ft.  n.  of  Hancock 4 

alley  e.  of,  s.  from  Porter  121  ft 4 

Thirty-first  st.,  from  Michigan  to  286  ft.  s.  of  Plymouth 6 

Thirty-second  st.,  from  Michigan  to  15  ft.  s.  of  Buchanan 4 

Thirty-third  st.,  from  Michigan  to  30  ft.  n.  of  Buchanan 6 

Tillman  ave.,  from  Michigan  to  Breckenridge 6 

Toledo  ave.,  from  860  ft.  e.  of  Scotten  to  McKinstry 4 

**  from  McKinstry  to  Junction 6 

"  from  17  ft.  e.  of  Campbell  to  Livemois 6 

Trombley  ave.,  from  Crystal  to  St.  Aubin * 4 

from  Grandy  to  339  ft.  e.  of  Moran 4 
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iTe.,  from  Jefferson  to  Kercheval 6  iron. 

n.  from  Mack  206  ft 6 

flrom  206  ft.  n.  of  Mack  to  s.  line  Gratiot 4 

."fe.,  from  Abbott  to  alley  s.  of 10 

from  Abbott  n.  ao  ft 6 

from  Michigan  to  Hum 6 

from  Grand^Biver  to  a^ey  n.  of 6 

£rom  Brigham  to  Forest 8 

from  Forest  to  56  ft.  n.  of 6 

from  80  ft  8.  of  Hudson  to  298  ft.  n.  of  G.  T.  Ry 6 

from  Holden  to  50  ft.  n.  of  Piquette 6 

alley  e.  of,  £rom  Plum  to  Sycamore 6 

alley  w.  of,  from  Cherry  to  Pine 3 

alley  w.  of,  from  Pine  to  Myrtle ' 4 

alley  w.  of,  from  alley  n.  of  Grand  River  to  Brigham 6 

e.  from  Fourth  130  ft 2J4       wood, 

alley  s.  of,  from  Crawford  to  alley  w.  of  Fourth 4  iron. 

alley  n.  of,  from  Crawford  to  alley  w.  of  Fourth 4 

,  from  458  ft.  s.  of  River  to  Lafayette 4 

from  Howard  to  Baker 4 

from  Baker  to  Brigham 6 

from  Brigham  to  N.  Boulevard 8 

it,  from  Fort  to  Michigan 6 

alley  e.  of ,  s.  from  Rose  197  ft 3 

t  St.,  from  Fort  to  Baker 4 

from  Baker  to  Standish 4 

ond  St.,  from  Fort  to  Dalzelle 6 

rd  St.,  from  Fort  to  830  ft  n.  of  Porter 4 

from  880  ft.  n.  of  Porter  to  419  ft.  n.  of  Dalzelle 3 

rd  St.,  crossing  Bi^er 4 

n.  fromM.  C.  R.  R.  259  ft 3 

from  259  ft.  n.  of  M.  C.  R.  R.  to  Magnolia 6 

from  Magnolia  to  35  ft.  n.  of  Linden 3 

from  85  ft.  n.  of  Linden  to  L.  S.  R.  R ^ 4 

from  E^rby  to  McGraw 4 

crossing  Butternut,  Mjrrtle  and  Buchanan 6 

rth  St.,  from  River  to  Fort 4 

from  Fort  to  Baker 6 

from  Baker  to  20  ft.  n.  of  Michigan 8 

from  20  ft  n.  of,  to  64  ft  n.  of  Michigan 12 

from  64  ft.  n.  of,  to  96  ft  n.  of  Michigan 16 

from  96  ft  n.  of,  to  181  ft.  n.  of  Michigan 18 

from  181  ft  n.  of,  to  286  ft  n.  of  Michigan 20 

from  286  ft  n.  of  Michigan  to  Butternut 24 

from  Butternut  to  Buchanan 10 

from  Buchanan  to  Hancock 8 

from  50  ft.  s.  of,  to  240  ft  n.  of  Hudson 8 

from  240  ft.  n.  of  Hudson  to  McGraw . .  4 

1  St.,  from  Howard  to  Baker 4 

n.  from  Dix  1,110  ft 6 

from  8  ft  8.  of  E  St  to  Michigan 4 

8.  from  Michigan  780  ft 3  wood. 

from  Bfichigan  to  Linden 6  iron. 

n.  from  Linden  192  ft 8 

from  695  ft.  n.  of  Buchanan  to  Hancock 6 

;h  St.,  from  E  to  Lake  shore  R.  R 0 
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LOCATION.  IN^S.     ^I^''- 

Twenty-sixth  St.,  8.  from  Buchanan  804  ft *. 6  iron. 

"  froml76ft.  s.of  Kirby  toMcGraw 6 

Twenty-seventh  st.,  n.  from  Dix  990  ft 6 

'*  from  Michigan  to  Buchanan 6 

*'  from  Mierrick  to  Hudson 6 

Twenty-eighth  st.,  from  Michigan  to  127  ft.  n.  of  Kinsman, —    6 

Twenty-ninth  st.,  from  585  ft.  s.  of  Michigan  to  Buchanan 6 

Uthes  ave.,  from  Clark  to  McKinstry 4 

Union  St.,  from  Fourth  to  Fifth 3 

Van  Dyke  ave.,  crossing  Mack 6 

Vine  St.,  w.  from  Fourth  158  ft 3 

e.  from  Fifth  188  ft 2^4 

Vinewood  ave.,  from  Fort  to  Buchanan 24 

*'  fromFortto480ft.n.  of  Toledo 6 

'♦  f rom  F  to  Visgar 6 

from  Visgar  to  Nail 3 

"  from  Nail  to  Buchanan 6 

'*  from  Buchanan  to  Merrick lO 

'*  from  Grand  River  s.  800  ft 8 

Visgar  St.,  from  Vinewood  to  LaSalle 6 

Volunteer  ave.,  w.  from  Junction  315  ft 4 

Wabash  ave.,  from  n.  line  of  M.  C  R.  R.  to  Ottawa 6 

"  from  Ottawa  to  Lysander •.  4 

'•  from  Lysander  to  Lake  Shore  R.  R 2^ 

"  .  from  s.  line  Lake  Shore  R.  R.  to  186  ft.  n.  of  Piquette 6 

"  from  Magnolia  to  Hazel 2^4 

"  alley  e.  of,  from  135  ft.  s.  of  Butternut  to  Myrtle. 2^ 

'•  alley  e.  of,  crossing  Myrtle 4 

Walker  st.,  from  Atwater  to  Jefferson 4 

Warren  ave.,  from  w.  line  of  Cass  to  106  ft.  e,  of  Riopelle 4 

from  St.  Aubin  to  211  ft.  e.  of  Dubois 4 

"  crossing  Grandy. 4 

"  from  Second  to  Third 4 

"  from  Fourth  to  Crawford 2^4 

•'  from  Crawford  to  106  ft.  w.  of  Seventh 4 

*'  from  National  to  194  ft.  w.  of  Twelfth 4 

*'  from  Fourteenth  to  Sixteenth 4 

Washington  ave.,  from  Michigan  to  State 30 

•'  from  Michigan  to  Grand  River 10 

"  alley  w.  of,  from  alley  n.  of  Michigan  to  alley  s.  of 

Park 4 

"  alley  e.  of,  from  alley  n.  of  Michigan  to  alley  s.  of 

Park 4 

Waterloo  st.,  from  Gratiot  to  Jos.  Campau 4 

"  from  alley  e.  of  McDougall  to  Elmwood 4 

♦'  e.  from  Elmwood  562  ft 3 

•'  from  562  ft.  e.  of  Elmwood  to  w.  line  of  Burlage  pi 4 

"  from  Mt.  Elliott  to  57  ft.  e.  of  Beaufait 4 

Watson  St.,  from  Brush  to  Reservoir 24  " 

"  from  Woodward  to  Brush 4  " 

"  from  Dequindre  to  St.  Aubin 2}4       wood. 

"  crossing  St.  Aubin,  Dubois  and  Chene 4  iron. 

"  from  St.  Aubin  to  Dubois 2^4       wood. 

"  from  Dubois  to  Chene 2^4  " 

Wayne  st.,  from  Woodbridge  173  ft 4  iron. 

"  from  Woodbridge  to  Michigan.. 6  " 
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LOCATION. 


DIAM. 
INCHES. 

•pi.,  e.  from  Nineteenth  276ft... 4 

e.  from  Twenty-second  240  ft 2^ 

ive.,  from  Plumer  to  s.  line  of  M.  C.  R.  R 6 

from  211  ft.  8.  to  226  ft.  n.  of  Stark 6 

584ft.  s.  of  Michifcanto  the  city  limits 6 

I  ave.,  from  Toledo  to  L.  S.  R.  R 6 

from  G.  T.  R.  R.  to  Leavitt 6 

from  D.  L.  &  N.  R.  R.  to  IflO  ft.  n.  of  Herbert 6 

St,  from  Chene  to  Leib 4 

from  Leib  to  110  ft.  e.  of  Meldnim tt 

alley  s.  of,  e.  from  McDougall  280  ft 4 

IS  St.,  from  Brush  to  Russell 4 

from  1S8  ft.  w.  of  Riopelle  to  Dequindre 4 

e.  from  Dequindre  540ft 2^ 

from  e.  line  to  172  ft.  w.  of  St.  Aubin 4 

from  St.  Aubin  to  Dubois 3 

croBsiiii?  Dubois. 4 

e.  from  Dubois  «B5  f t 8 

w.  from  Chene  875  f t 2^ 

ams  aye.,  from  Michigan  to  65  ft.  s.  of  Breckenridge 6 

from  140  ft.  n.  of  Kirby  to  Hudson 6 

s  ave.,  from  Woodward  to  Beaubien .* 4 

*  from  Beaubien  to  St.  Antoine 3 

e.  firom  St.  Antoine  296  f t 2^ 

*  w.  from  Hastings  850  ft 8 

'*  e.  from  Hastings  856  ft 4 

"  alley  n.  of ,  crossing  Hastings 4 

"  alley  n.  of,  from  Hastings  e.  881  ft 3 

w.  from  Rivard  882  ft 3 

e.  fromRivard820ft 3 

w .  from  Russell  86  ft 3 

from  w.  line  of  Russell  to  Dequindre 4 

from  Dequindre  to  St.  Aubin 2J4 

crossing  St.  Aubin  and  Chene 4 

from.St.  Aubin  to  80  ft.  e.  of  Dubois 3 

w.  from  Chene  587  ft 3 

from  Chene  to  Grandy 8 

from  Jos.  Campau  to  Bfitchell 2^ 

crossing  Mitchell 4 

from  Mitchell  to  McDougall 2J4 

from  McDougall  e.  291  ft 4 

e.  from  Collins  146  ft 4 

from  Woodward  to  Third 6 

from  Fourth  to  Crawford 4 

from  Sixth  to  Eighth    .' 4 

e.  from  Twelfth  215  ft 3 

*•  crossing  Twelfth 4 

binder  St.,  from  Woodward  to  Orleans 4 

JVing  pi.,  e.  from  Nineteenth  220  ft  2^ 

VITinter  St.,  from  Dequindre  481  ft 4 

Witherell  St.,  from  Woodward  to  Miami 6 

'*  from  Miami  to  Adams 4 

'*  from  Adams  to  alley  n.  of 3 

Woodbridge  St.,  from  Randolph  to  Brush 4 

*'  alley  s.  of,  from  Bates  to  Randolph 4 

alley  s.  of,  from  Brush  to  A.  Beaubien  farm 3 
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LOCATION. 


DIAM. 
INCHES. 

Woodbridge  st.,  from  L.  Beaubien  farm  to  St.  Antoine 3 

*'  from  St.  Antoine  to  Rivard 4 

"  from  Rivard  to  Russell 3 

*'  from  Russell  to  Orleans 4 

from  Orleans  to  271  ft.  e.  of  St.  Aubin 0 

w.  from  Jos.  Campau  800  f t 2^4 

"  from  Jos.  Campau  to  112  ft  w.  of  McDougall 4 

w.  from  Leib  310  ft 2^ 

"  crossing  Woodward 8 

from  Woodward  to  Griswold 0 

"  from  Griswold  to  First 4 

from  First  to  Second (i 

Woodward  ave.,  from  Atwater  to  Jefferson 16 

"  from  Jefferson  to  Soldiers"  Monument 24 

e.  side,  s.  from  Atwater  246  ft 3 

"  w.  side,  s.  from  Atwater  171  ft 4 

•'  from  Atwater  to  Adams H 

"  from  Adams  to  Baltimore 10 

from  Baltimore  to  Pallister 8 

from  High  to  200  ft.  n.  of  Canfield.. 4 

"  from  Bagg  to  Edmund  pi 24 

"  alley  e.  of,  from  alley  s.  of  Atwater  to  alley  s.  of 

Jefferson 4 

'       alley  e.  of,  from  alley  n.  of  Jefferson  to  alley  n.  of 

Congress 4 

"  alley  e.  of,  from  Gratiot  to  alley  s.  of (J 

alley  e.  of,  from  Gratiot  to  alley  s.  of  Witherell 4 

alley  e.  of,  from  Elizabeth  to  alley  s.  of 3 

'•  crossing  Elizabeth 4 

"  from  Columbia  to  Montcalm 4 

"  alley  w.  of,  from  Atwater  to  alley  s.  of  Jefferson 4 

"  alley  w.  of,  from  alley  n.  of  Jefferson  to  Lamed 4 

"  alley  w.  of,  from  Lamed  to  Congress 8 

'•  alley  w.  of,  from  Congress  to  alley  n.  of 4 

"  alley  w.  of,  from  alley  n.  of  Michigan  to  alley  s.  of  Park,  4 

Wreford  ave.,  from  Grand  River  to  98  ft.  e.  of  Sullivan 4 
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THIRTT-EIGHTH  ANHCAl  REPORT 


Darliflf^aterCrantissifliters 


COMMOH  CODSCIl  OF  THE  CITY  OF  DETROIT 


ORTS    OF    THE    OFFICERS    OF    THE     BOARD 


;POR    THE   YEAR    ISS9. 
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DETROIT  WATER  RATES. 

From  July  1,  1886.  ^ 

Per  Amnum. 

For  Family $5  00 

Green  Houses.— Special  rates. 

PriTate  Stables,  for  each  horse 2  00 

lilTery  Stables,     *'      *'      '*    2  00 

Dray  and  Team  Horses,  each l  00 

Cows,  each 1  00 

Stores  and  Offices,  from $2  00  to  $20  00 

Bakeries,  average  daily  use,  for  each  bbl.  of  flour 8  50 

Saloons,  Groceries  and  Provision  Stores,  from  $3  00  to  100  00 

Bar,  with  faucet,  from 8  00  to  50  00 

Fish  Houses 10  00  to  100  00 

Slaughter  Houses.— Special  rates. 

Hotels  and  Taverns,  in  addition  to  family  rate,  each  room ...   1  00 

Boarding  Schools,  each  room 1  00 

Public  Schools,  from $5  00  to  50  00 

Building  Purposes,  each  1  M  brick 5 

100  yards  plastering 10 

perch  stone 1^ 

Printing  Offices.— Special  rates. 

Butcher  Stalls,  each  not  less  than 8  00 

Work  Shops,  for  10  persons  or  under 3  00 

*'  "         for  each  additional  10  persons 100 

Estimated  quantities  of  water  each  100  gals 2 

Meter  Rates,  each  100  gals.,  for  first  5,000  cubic  feet,  monthly,        1 

*•  **        all  over  5,000  cubic  feet,  each  month f 

Boarding  Houses,  in  addition  to  family  rate,  each  boarder. . .    1  00 


FIXTURES- 

Bath  Tubs,  for  families,  1st  tub,  $2  00;  each  additional 1  00 

Bath  Tubs,  public,  each  tub 5  00 

Water  Closets,  for  a  family,  1st  closet,  $3  00;  each  additional, 

$2  00. $3  00  to  $15  00 

Water  Closets  for  Hotels,  Stores,  Factories,  &c.,  for 

10  persons,  $5  00;  each  additional  person 25 

Water  Closets,  not  automatic,  not  less  than 6  00 

Urinals,  not  less  than 2  00 

Wash-Hand  Basins,  for  family $1  00  to  3  00 

**  "  **  *'    other  purposes,  each  person 25 

Permanent  Wash  Tubs 2  00  ^ 

Hose $3  00  to  30  00  f 

Fountains 5  00  to  20  00 

Street  Sprinklers,  each  wagon $200  00 

Where  there  is  waste  of  water  a  proper  increase  of  rates  will  be  made. 


PORT  OF  THE  COMMISSIONERS. 


REPORT  OF  THE  COMMISSIONERS. 


Water  Commissionbb's  Oppicb. 

Dbtboit,  January  2,  1890. 

hmmon  Council  of  tlie  CUy  of  Detroit : 

Board   of   Water  Commissioners   respectfully  submit 
nnual  report  for  the  year  ending  December  31,  1889. 
the  financial  transactions  and  condition  of  the  Works, 
•r  the  work  performed   in  the   Meter   and   Inspection 
ment,  your  attention  is  called  to  the  report  of  the  Sec- 

for  the  work  performed  in  the  department  of  Exten- 
nd  Construction  to  that  of  the  Superintendent  of  that 
ment;  and  for  the  details  of  the  supply  of  water  to  that 

Mechanical    Engineer,  all    of   which   accompany  this 

Secretary  has  already  presented  your  honorable  body 

detailed  statement  of  all  of  our  expenditures  for  the 
rhich  statement  comprises  the  number  of  the  vouchers, 
lies  of  the  parties  of  whom  the  purchases  are  made,  the 

of  the  articles  purchased  and  the  amounts  paid  there- 
?he  original  bills  and  vouchers  are  on  file  in  this  ofiioe* 
bonded  indebtedness  of  the  Board  is  but  little  changed 
)ur  last  annual  report.  In  the  month  of  January,  one 
>f  $1,000  was  presented  and  paid,  of  the  issue  payable 
t  1,  1888.     The  indebtedness  is  now  $1,326,000  with  an 

interest  upon  the  same  of  $83,330,  of  which  bonds 
}  will  mature  the  first  of  August  the  present  year. 

total  expenditures  for  the  year  were  $313,307.02,  and 
leipts  were  $482,663.45,  an  excess  of  the  latter  over  the 
•  of  $169,366.43. 

r  28  miles  of  iron  water  pipe  have  been  laid  the  past 
t  an  expenditure  of  $100,658.18,  the  largest  portion  of 
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which  was  in  the  new  territories  of  the  city.  The  residents 
of  these  portions  of  the  city,  the  majority  of  whom  have  until 
very  recently  continued  the  use  of  water  from  shallow  wells,  to 
which  your  attention  was  called  in  our  last  annual  report,  are 
being  rapidly  forced  to  the  use  of  water  from  the  Works  by 
reason  of  the  sewers  draining  their  wells. 

The  question  of  a  new  settling  basin  at  the  pumping  works 
has  received  careful  consideration,  and  a  determination  arrived 
at  to  enter  at  once  into  arrangements  for  its  construction.  The 
Superintendent  has  received  instructions  to  prepare  plans  and 
specifications  therefor,  and  present  them  to  the  Board  at  its 
next  regular  meeting. 

It  is  no  doubt  well  known  to  your  honorable  body  and  to 
our  fellow  citizens  generally,  that  the  decision  of  Judge  Hos- 
mer  in  the  Circuit  Court,  sustaining  the  will  of  Chauncey 
Hurlbut,  the  late  President  of  the  Board,  was  unanimously 
affirmed  by  the  Supreme  Court  of  the  State. 

Another  suit  has  been  commenced  by  the  Administrator  of 
Mrs.  Hurlbut's  estate  for  the  possession  of  $40,000  of  bonds, 
which  it  is  claimed  belongs  to  her  estate.  As  soon  as  a  deci- 
sion is  obtained  in  this  matter  there  will  be  nothing  to  inter- 
fere with  carrying  out  the  provisions  of  the  will,  except  such 
legal  steps  as  are  necessary  to  take  and  as  are  required  under 
the  will,  of  the  Trustees,  Jerome  Croul,  James  E.  Pittman  and 
William  C.  Colburn. 

The  people  of  Detroit  have  much  reason  to  congratulate 
themselves  upon  the  successful  issue  of  this  litigation;  they 
have  reason  to  congratulate  themselves  in  having  had  so  long 
among  them  a  man,  whose  life  became  more  and  more  devoted,, 
as  the  years  passed  by,  to  their  interests  and  to  the  prosecution 
of  this  branch  of  their  public  works;  and  they  have  reason  to 
congratulate  themselves  that  he  has  left,  for  the  benefit  of  his 
fellow  citizens,  practically  all  of  the  large  estate  which  he  had 
accumulated  by  long  years  of  patient  and  economical  indus- 
try. 

It  is  the  earnest  desire  of  your  Commissioners  to  carry  out 
the  wishes  of  Mr.  Hurlbut,  both  as  expressed  and  implied,  and 
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of  the  grounds  around  the  pump' 
.ttached  thereto,  as  he  expressed  it 

be  creditable  to  the  city  and  agreeai^ 
rs."  .    , 

ive  at  various  times,  in  our  annual  report*  tad  ttu. 
s,  called  attention  to  the  extravagant  i^raijM^  Mt  wmter 
illy  going  on  in  the  city,  and  which  finally  bteoaine 
rger  than  that  of  any  other  city  in  the  United  States 
e  exception. 

the  experience  of  all  water  works  that,  without  any 
ons,  the  waste  of  water  increases  much  more  rapidly 
e  population.  In  1878  the  average  daily  per  capita 
n  Detroit  was  105  gallons,  and  in  1888,  ten  years  there- 
lis  supply  had  increased  to  175  gallons, 
adoption  of  some  stringent  measures  for  the  prevention 
rapidly  increasing  waste  has  not  appeared  necessary  to 
>mmissioners  previous  to  the  winter  of  1888-9. 
Bxtension  of  the  Works  to  its  present  proportions  was, 
)pinion,  absolutely  demanded,  not  so  much  for  the  pur- 
providing  for  the  growing  wants  of  an  increasing 
}ion,  as  it  was  to  establish  a  duplicate  system  of  supply, 

regards  the  pumping  power  at  the  Works,  and  the 
ipply  mains  leading  therefrom  into  the  city, 
necessity  for  this  duplicate  system  of  supply  has  been 
Y  demonstrated  the  past  year,  first  in  the  breakage 
ng  in  the  engines  themselves  on  two  different  occasions 
cond,  the  bursting  of  one  of  the  two  42-inch  supply 
in  September  last.  Had  it  not  been  for  the  establish- 
f  this  duplicate  system,  the  city  would  have  been  com- 
deprived  of  water  at  the  times  of  these  several  acci- 

ing  then  this  large  capacity  for  supply,  the  Board  has 

3  before  remarked,  heretofore  deemed  it  necessary  to 

measures  to  stop  the  waste,  knowing  that  such  measures 

lecessarily  be  expensive  as  well  as  annoying  to  water 

• 

ing  the  last  winter,  however,  so  extravagant  had  this 
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REPORT  OF  THE  COMMISSIONERS. 


Water  Commissionbb's  Oppicb. 

Detboit,  January  2,  1890. 

Tommon  Council  of  tlie  GUy  of  Detroit : 

Board  of  Water  Commissioners  respectfully  submit 
.nnual  report  for  the  year  ending  December  31,  1889. 
the  financial  transactions  and  condition  of  the  Works, 
)r  the  work  performed  in  the  Meter  and  Inspection 
ment,  your  attention  is  called  to  the  report  of  the  Sec- 
;  for  the  work  performed  in  the  department  of  Exten- 
,nd  Construction  to  that  of  the  Superintendent  of  that 
ment;  and  for  the  details  of  the  supply  of  water  to  that 
I  Mechanical  Engineer,  all  of  which  accompany  this 
• 

Secretary  has  already  presented  your  honorable  body 
detailed  statement  of  all  of  our  expenditures  for  the 
v^hich  statement  comprises  the  number  of  the  vouchers, 
mes  of  the  parties  of  whom  the  purchases  are  made,  the 
of  the  articles  purchased  and  the  amounts  paid  there- 
to original  bills  and  vouchers  are  on  file  in  this  oflice- 
onded  indebtedness  of  the  Board  is  but  little  changed 
^r  last  annual  report.     In  the  month  of  January,  one 
$1,000  was  presented  and  paid,  of  the  issue  payable 
1,  1888.     The  indebtedness  is  now  $1,326,000  with  an 
interest  upon  the   same  of    $83,330,  of  which  bonds 
will  mature  the  first  of  August  the  present  year, 
otal  expenditures  for  the  year  were  $313,307.02,  and 
ipts  were  $482,663.45,  an  excess  of  the  latter  over  the 
>f  $169,366.43. 

28  miles  of  iron  water  pipe  have  been  laid  the  past 
an  expenditure  of  $100,658.18,  the  largest  portion  of 
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Water  Commissionbb's  Oppicb. 

Dbtboit,  January  2,  1890. 

mmon  Council  of  the  City  of  Detroit : 

Board  of  Water  Commissioners  respectfully  submit 
Qual  report  for  the  year  ending  December  31,  1889. 
ae  financial  transactions  and  condition  of  the  Works, 
the  work  performed  in  the  Meter  and  Inspection 
tent,  your  attention  is  called  to  the  report  of  the  Sec- 
for  the  work  performed  in  the  department  of  Exten- 
i  Construction  to  that  of  the  Superintendent  of  that 
Lent;  and  for  the  details  of  the  supply  of  water  to  that 
Mechanical    Engineer,  all   of   which   accompany  this 

Secretary  has  already  presented  your  honorable  body 
letailed  statement  of  all  of  our  expenditures  for  the 
lich  statement  comprises  the  number  of  the  vouchers, 
es  of  the  parties  of  whom  the  purchases  are  made,  the 
>f  the  articles  purchased  and  the  amounts  paid  there- 
le  original  bills  and  vouchers  are  on  file  in  this  ofiice- 
onded  indebtedness  of  the  Board  is  but  little  changed 
ir  last  annual  report.     In  the  month  of  January,  one 

$1,000  was  presented  and  paid,  of  the  issue  payable 
1,  1888.  The  indebtedness  is  now  $1,326,000  with  an 
interest  upon  the  same  of  $83,330,  of  which  bonds 
will  mature  the  first  of  August  the  present  year. 
:otal  expenditures  for  the  year  were  $313,307.02,  and 
ipts  were  $482,663.45,  an  excess  of  the  latter  over  the 
of  $169,356,43. 
28  miles  of  iron  water  pipe  have  been  laid  the  past 

an  expenditure  of  $100,658.18,  the  largest  portion  of 


1^  THMTT'DOVTB   AJTSTAL   BEPTSt   OP  THE 

UbAT.  repMn aod  materMafor «8ao  34 

TMrhi  M>4  iwM«ri^ »  96 

Hirp«rlot«adeDl 4»(  25 

Cf*) 23  00 

»1,3»  ** 

ftecreUfr.  ">KMon  uid  d«rlu. $14,779  22 

PrlDtfBn^  vivrrtiiiag.e)^ 1,148  10 

K\'i-rM\ur,>,  «/j/|  ri^w 1,B18  TO 

HopfillM,  v.«p,  mstcbe*.  etc 7122 

Happllcs,  Ink,  booka,  fornitore  etc <85  92 

If,.ur;,/,-.p          883  48 

Kii-f*. «rvi.«j. 384  80 

Fnel 652  37 

Mm 150  50 

PMUfce  Md  iireet  car  licketa. M  10 

Allornuy                  600  00 

KipMt  exftoilnen 40  00 

Wotclimcrj             1,0»7  50 

Comiterfelt  monev 16  00 

$21,460  01 

Hmi'iei  OocKa  Accoukt: 

Ubor »5,60720 

Tool!  and  repstri  of 12190 

CorpontloD  itopi. 3,243  25 

7,973  35 

llonn  ARD  Waqok  Acoount: 

Farrier. $196  58 

Feed 573  62 

Hapalrt 2B7  B7 

Labor. 1,800  00 

VeliloluM.  haraoH.  etc 372  88 

a, 740  45 

I'lHORItTAMU  AuOOIINT: 

r*l«ir,  HhulllDg  oft 1.195  00 

iNapHtiTloN  Auuoiint: 

Kxainlnora  aalarluB $3,979  85 

Primlnii. 61  40 

4,041  26 

TuUl  oporatlag  expeiiBeg $103,587  07 

HURLBUT  FUND. 

Ubar $387  35 

Tooli 50 

Iron  pipe  and  other  material! 477  38 

Treoa,  <to 8  55 

lilbrarlaD 300  00 

CleanlDg  library 1«  00 
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RECAPTULATION. 

jxpenses $102,587  07 

)D 133 ,  355  37 

bonded  debt 75,340  00 

1,000  00 

nd 1,024  58 

;gregate  expenditures  for  1889 $313,307  02 


STATEMENT. 

nd  January  1,  1889 •. $85,488  46 

r  the  year. 482,663  99 


$568,152  45 


n  1889.... $313,307  02 

Qd  January  1,  1890 254,845  43 

$568,152  45 

arable  Board  of  Water  Commissioners  of  the  City  of  Detroit: 

EMEN — We  have  carefully  examined  the  vouchers  and 
the  Water  Works  from  January  Ist  to  December 
►,  and  find  them  correct.  ' 

nd  in  office $    1,897  19 

ik,  condition  general  fund 232,273  60 

ik,  condition  sinking  fund 20,674  64 

Total  January  Ist,  1890 $254,845  43 

is  correct. 

Respectfully  submitted, 

D.  R.  PEIRCE, 
JOHN  HOSMER, 

Committee, 
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WATER    RATES. 

Assessment  for  the  Year  1889-1890. 


Famiubs. 


WARDS. 


t3 

OQ 


^ 


l8T  DiST.— 

Seventh ,    2,730 


1 

I  OQ 


O  BQ 


Ninth. 


4,050 


Total 6,780 


Third !    2,941 

Fifth j    3,270 

Total «,211  i 


4 
10 


SB 
^1 


2,734 
4,060 


2 


«>^ 


4> 

G 
O 


A88B8SMBNT. 


01 

a 


1889-90. 


«    2 


14       6,794 


3 
2 


Jd  Dist.— 

First 2,241 

Second 1,989 

Total i  4,230 


2,944 
3,272 

6,216 

I    2.241 

1,989 

;    4,230 


iTH  DiST.— 

Fourth 2,606  I  2,606 


Sixth 3,019 


Total I  5,625 

>TH  Dl*T.— 

Eighth j  2,666 

Tenth [  3,863 

t 

Total 6,029 

Ith  Dist. — 

Twelfth 2,453 

Fourteenth 1,450 

Sixteenth 967 

Total 4,870 


4      3,023 

I 

i 
I 

4  ;    5,629 


14 
21 

12 
242 
653 


2,673 
3,377 

6,050 

I 
2,465  : 

1,692 

1,620  I 


907  1    6,777 


TH  DiST,— 

Eleventh  . 


Thirteenth. . . 
Fifteenth.... 
Hamtramck. 


Total 


A,ggrega.te. 


2,727 

1,614 

1,009 

63 

5,413 
89,158 


5 
85 


47 
098 


2,734 

1.619 

1,044 

68 

5,460 
40,156 


18 
14 

32 

54  i 

I 

52  , 

i 

106  ' 

53 
63 

116 

80 
68 

148 

33 
44 

77, 

i 
I 

25  ' 

14 

25 

64 

11 
4 
4 

•  •  •  • 

19 
562 


92       $20,882 


204 
296 

47 
98 


113 
163 


106 
373 
289 

768 

166 

198 

203 

11 

678 


2,295 


25,187 


—1,062  I    $1,988 
+1,010  i  642 


46,069   —      52  ,      2,670 


22,098  M-    833 
22,077  '—2,944 


145  I      44,175   -2,111 

t  , 

I 

I 

63  I   39,081  -f  506 
— 1  '   44,137  —  507 

52  I   63,218  I—   1 

-■-I        I 

43         27,805    -f    650 
137        23,482  j +1,853 

180  j      51,287-1-2,003 


19,835    +    399 
23,087    +    .806 


3.798 
3,798 

752 
1,247 

1,999 

419 
168 

587 

674 
396 


276        42,872    +    705         1,070 


16,525   -    111 

14,248    +2,837 

6,987   +-1,571 


36,760  1+4,297 


17,294 


+1,065 


10,607    +    940 

7,048  1+1,443 
+    287 


1,688 

86,487 
$340,868 


+8,685 
+8,526 


726 
6 


782 


Si 


80 


164 
10,990 


J 

si 
o 
^ 
a, 
n 

1 
11 


A8» 

mei 


1876- 
1884- 
1685- 
1886- 
1887- 
1888- 
1888- 

To 
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ssessment  was  made  in  May  and  June,  to  commence 
1889.  The  amount  thereof  was  $340,868,  which 
increase  of  only  |8,526  over  that  of  the  year  previ- 
LS  is  accounted  for  by  the  fact  that  a  number  of  places, 
rmer  assessment,  as  shown  by  the  tabular  statement, 
3d  the  sum  of  $10,920,  were  dropped  from  the  assess- 
8,  on  account  of  meters  being  placed  thereon, 
ktes  collected  during  the  year  ending  December  31, 
s  $367,926.27,  including  receipts  from  meters,  an 
)ver  that  of  1888  of  $23,610.01,  and  were  as  follows: 


RECEIPTS  OF  WATER  RATES. 


t 

ct. 

Second 
District. 

Third 
District. 

Fourth 
District. 

Fifth 
District 

Sixth 
District, 

Seventh 
District. 

Aggre- 
gate. 

1  00 

$6  00 

$11  75 

17  25 

6  25 

83  25 

28,.511  31 

25,640  88 

$49,270  69 

11  75 

$2  25 
5  00 

96  25 
26,010  74 
27,677  55 

$53,791  79 

19  50 

25 

$13  25 

158  75 

42,216  23 

48,006  19 

$90,894  42 

25  75 

>  25 

$49  51 
32,511  96 
23,312  63 

$55,874  09 

$43  75 
26.942  88 

466  75 

r  12 

174,510  24 

)49 
)  11 

22,421  97 

$49,408  60 

$20,176  57 
$20,176  57 

192,885  28 
$367,925  27 
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The  following  is  an  exhibit  of  the  asaessments  and  collections 
for  the  several  years  in  the  history  of  the  Board — the  former 
commencing  in  July  and  the  latter  in  January  of  each  year: 


1 

^ 

Collec- 
lion. 

|«S.4BS4e 

Tear. 

'=: 

188,617 

1888 

tea, 841  00 

13M 

Bl 

ato 

HT.SWR 

1887 

98.67B00 

18K 

M 

184 

SI 

m>n 

1888 

1Ce.75S  00 

1S58 

40 

H40 

SB 

oai  04 

1860 

115,263  00 

18S7 

44 

841 

87 

MS  85 

1670 

130,801  00 

19G8 

68 

839 

40 

94!iao 

1871 

i4i.ooa  00 

ISM 

65 

7S0 

770  04 

18^ 

IBl.lES  00  ■ 

ISBO 

5S 

888 

40 

484  90 

ma 

168,217  65 

1881 

60 

tan 

64 

78001 

1S74 

183,808  76  1 

taes 

64 

Iffi 

67 

«s$s 

187B 

105.110  78 

ISM 

77 

008 

68 

mw 

1878 

1MS.8J8  60 

IBM 

80 

134 

83 

165  4! 

1877 

906.608  00 

188S 

77 

!ia 

84 

Oil  21 



.__; 

183.044  80 

1878 

1308.330  00' 

98.428  18 

1879 

308,666  00 

106,890  14 

1880 

290 

688  00 

118,088  88 

1881 

m 

667  00 

m,14a  61 

1883 

263 

583  00 

138,325  87 

1883 

270 

019  00 

153,536  08 

303 

993  00 

167,023  00 

18S5 

398 

860  00 

183,833  27 

1886 

388 

979  00 

1B6,B08  HI 

1887 

31! 

834  00 

205,634  74 

1888 

832 

342  00, 

310,  IS8  13 

1889 

840 

888  00 

{ Collection. 

t!08,1S8  96 
218,110  18 
!37,4a2  7S 
341,844  SB 
281 .733  79 

300,407  34 
813,206  10 
814,964  21 
383,8816a 
344,316  al 
367,026*7 


BONDED  INDEBTBDNEaS. 
The  following  ia  a  statement  of  the  present  bonded  debt: 


AMOUNT. 

August  1 

1855 

„„.,... 

RsMHOf 

Annual  Id- 

197.000  00 

August  1,  18B0 

6,700  00 

46,000  00 

August  1 

1858 

August  1,  1893 

7% 

3,320  00 

SO.OOO  00 

August  1 

1859 

August  1.  1803 

7S 

3,500  00 

50,000  00 

August  1 

1860 

August  1.  1893 

75 

3,500  00 

50,000  00 

Dec'r      1 

1881 

DecV      1,  18B6 

4S 

2,000  00 

100,000  00 

Sepfr    1 

1880 

Sept'r    1,  18flB 

4J 

4,000  00 

100,000  00 

April      1 

1881 

April      I,  1899 

ii 

4,000  00 

100,000  00 

Feb'ry  1 

1870 

Feb'ry  I,  1900 

1% 

7.000  00 

50.1)00  00 

August  1 

1872 

August  1,  looa 

7« 

3.500  00 

60,000  00 

August  1 

1873 

August  1,  lfl03 

7! 

S,600  00 

44,000  00 

Feh'rv   1 

1874 

Feb'ry   1,  1904 

7S 

3,080  00 

341,000  00 

August  1 

1874 

August  1,  1904 

"% 

16.870  00 

149,000  00 

June      1 

1875 

Juue      1,  1005 

'!•: 

10,430  00 

199,000  00 

Junt      1 

ia70 

June      1,  1906 

•i'i 

11,940  00 

ti.aae.ooo  oo 

tB3.330  00 
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NEW  PUMPING  WORKS, 
iount  expended  for  the  new  works  to  January  1, 1890, 


>ws: 


ITBMS. 


18 

in  and  canals 

ad  conduit  wells 

»iler  and  coal  houses . 

i  and  tower 

Is 

I  house 

I 

JOUS 


EXPENDED 
PREVIOUSLY. 


I  35,000  00 

608,677  14 

61.366  97 

123,912  78 

44,203  97 

159,871  90 

80,420  72 

54,221  56 

265,642  24 

44,248  40 

7,773  14 

3,666  25 

45,192  70 

2,977  86 

8,730  95 


$1,485,896  68 


1889. 


$737  63 
*5*,496'34 


1,790  83 


$8,024  80 


TOTAL. 


I 


35,000  00 

609,414  77 

51,356  97 

129,409  12 

44,203  97 

159,871  90 

30,420  72 

64,221  56 

265,642  24 

44,248  40 

7,773  14 

3.666  25 

k  46,983  63 

2,977  86 

8,780  95 


$1,493,921  88 


SINKING  FUND. 

is  now  in  the  Commercial  National  Bank  to  the  credit 
nking  Fund  $20,674.64;  to  which  must  be  added  the 
24,277.30  in  accordance  with  the  act  authorizing  the 
)0  loan  of  1873. 

;  that  portion  of  the  amount  paid  to  the  Board  from 
Treasury  which  the  said  act  requires  to  be  placed '  in 
ng  Fund  for  the  payment  of  outstanding  indebted- 
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INSPBCTION. 
The  followiog  table  shows  the   work    performed  by   the 
Inspectors,  iu  connection  with  which  thej  haye  discovered  490 
places  where  hose  was  being  need  and  had  the  same  placed  on 
the  AssesBtnent  rolls. 


I 

[ 

■s   'Is 

i 

s 

1 

I'd 

J 

^ 

s 

3 

S 

a 

- 

i.    ^     'S 

JohnWallflCB 

BBI 

SOD 

M7 

1.0M 

, 

64.'     113  i       W 

John   HalMnbuhler 

4SS 

3G4 

SOT 

aii'i 

»"      inai 

; 

• 

x.tw 

1,8M 

3,811 

3,43* 

■' 

8Tsi  «e 

,» 

PREVENTION  OF  WASTE  AND  METER  DEPARTMENT. 

On  the  6th  of  March  last  the  Board  instructed  by  resolutioD 
the  Superintendent  and  myself  to  inaugurate  some  system  for 
the  prevention  of  the  rapidly  increasing  waste,  and  authoriz- 
ing us  to  adopt  such  reasonable  and  lawful  measures  as 
seemed  beat  to  ns. 

Immediately  thereafter  a  corps  of  eight  examiners  were 
organized  whose  general  duties  were  the  inspection  of  premises. 
It  was  my  first  idea  that  to  disarm  the  public  of  a  natural  ten- 
dency to  opposition  and  to  induce  them  to  co-operate  with  us 
would  avail  more  to  the  accomplishment  of  the  result  desired 
by  the  Board  than  any  other  action.  Pursuant  to  this  idea  a 
circular  was  prepared,  stating  concisely  the  condition  of  our 
water  supply,  the  inordinate  and  increasing  waste,  and  asking 
the  people  to  join  with  and  assist  us  rather  than  place  them- 
selves in  opposition  to  us. 

The  first  task  of  the  examiners  was  the  distributing  of  these 
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into  every  household,  workshop,  store,  office  and  fac- 
such  was  the  effect  of  this  appeal  that  the  quantity 
pumped    rapidly  decreased  to  very  near  2,000,000 

day  less  than  the  corresponding  days  of  the  previous 

xt  duty  imposed  upon  the  examiners  was  the  exami- 
all  service  pipes  and  the  openings  therefrom,  in  their 
istricts.  3,145  leaks  and  394  running  streams  were 
i  caused  to  be  repaired  or  discontinued,  the  result  of 
a  to  further  decrease  the  quantity  of  water  pumped, 
this  work  was  completed,  mindful  of  the  fact  that  the 
L  quantity  required  was  in  winter  when  thousands  of 
ers  permitted  the  water  to  run  to  prevent  freezing, 
ircular  was  prepared  and  placed  in  the  hands  of  every 
3cupant  or  agent  of  every  piece  of  property  in  the 
ing  what  the  effect  of  such  practice  was,  and  that,  in 
ig  winter  it  would  not  be  permitted,  and  cautioning 
t,  if  the  condition  of  their  plumbing  was  such  as  to 
running  stream,  they  must  have  it  attended  to  and 
proper  condition  before  the  winter  months.  I  am 
,  however,  that,  although  many  acted  upon  the  warn- 
here  are  many  more  who  have  disregarded  the  notice 
•ough  carelessness  or  actual  defiance  of  the  Board.  A 
iratchfulness  and  house  to  house  inspection  will  be 
sd  during  the  present  winter,  and  all  premises  on 
3  found  running  streams,  will  be  shut  off  after  warn- 
s  such  streams  have  been  previously  paid  for. 
xt  duty  performed  by  the  Examiners,  and  which  is 
•mpleted  at  the  close  of  the  year,  was  the  examination 
ff  boxes,  and  the  requiring  the  owners  of  property  to 
nth  the  regulations  of  the  Board  in  this  regard;  6,903 
ve  already  been  repaired  or  replaced, 
same  time  that  this  corps  of  Examiners  were  organ- 
parations  were  made  for  the  placing  of  meters  upon 
I  of  partial  or  indefinite  supply.  '  This  has  resulted  in 
rs  of  various  sizes  of  the  following  description  being 
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placed  the  effect  of  which  was  to  very  largely  decrease  the 
quantity  of  water  pumped  : 


1 

SIZES. 

KIND. 

H  in. 

j%in. 

lin. 

IH  in. 

2  in. 

Sin. 

1 

4  in. 

1 
1 

Aggregate. 

Crown 

Hersey 

Worthington  . 

Union 

Thomson 

30 
4 
9 

4 
2 

10 
3 

1 
1 

44 

17 

10 

4 

1 

8 

12 

4 
3 

1 

8 
2 
3 
2 

1 
i      3 

f 

1 
1 

Totals 

49 

1     13 

1 
1 

76 

8 

1 

25 

15 

1 

1 

194 

The  utmost  care  has  been  used  that  both  the  Examiners  and 
also  the  men  engaged  in  the  placing  of  meters  should  always 
be  courteous,  and  under  no  circumstances  to  be  drawn  into 
angry  altercations,  or  be  guilty  of  overbearing  or  abusive  lan- 
guage. I  am  pleased  to  report  that  I  have  not  received  one 
single  complaint  during  the  whole  year  of  any  of  these 
employees  violating  this  order. 

The  result  of  this  work,  in  reducing  the  quantity  of  water 
pumped  and  fuel  consumed  has  been  larger  than  was  hoped  for 
the  first  year.  To  properly  arrive  at  the  saving  that  the  Board 
have  made,  the  increase  of  each  year  should  be  added  to  the 
decrease  of  the  year's  consumption. 

By  consulting  the  engineer's  table  I  find  that  the  average 
yearly  increase  for  the  past  ten  years  has  been  in  water 
1,033,442,334  gallons,  and  the  increase  in  the  cost  of  fuel 
$2,862.00,  although  the  increase  in  cost  of  fuel  of  1888 
over  1887  was  $3,685.83.  The  decrease  of  water  pumped  in 
1889  was  1,504,832,217  gallons,  which  added  to  the  average 
increase  makes  a  saving  of  2,538,274,551  gallons.  The 
decrease  of  cost  of  fuel  was  $5,155.49,  which  added  to  the 
average  increase  gives  a  saving  of  $8,017.49. 

There  has  been  expended  for  Examiners  $4,041.25,  and  in 
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meters  $10,921.20.  This  latter  iamount,  however,  is 
cpense  for  one  year,  properly  speaking,  as  the  life  of  a 
ithout  any  expense  for  repairs,  is  on  the  average  more 
years;  so  that  practically  the  most  that  can  be  claimed 
xpense  is  one-tenth,  or  $1,092.12.  I  however  contend 
expense  for  meters  should  not  be  taken  into  considera- 
ill,  in  estimating  the  saving,  inasmuch  as  the  gross 
Tom  all  places  metered  will  be  at  least  25  per  cent, 
in  was  formerly  realized  from  the  same  places  under 
sment  plan.  This  of  itself  will  more  than  provide  for 
use  attending  the  purchase  and  placing  of  meters, 
terest  on  an  investment  is  a  legitimate  expense,  and 
kve  been  an  actual  one  with  the  Board,  had  it  entered 
project  of  laying  another  42-inch  supply  main  and  the 
of  another  engine,  as  at  first  seemed  absolutely  neces- 
very  year  then  that  this  extension  can.  be  postponed  is 
in  the  annual  interest  on  the  cost  thereof, 
mate  the  actual  saving  made  the  past  year,  the  inter- 
be  estimated  expense  should  be  considered,  and  it 
as  follows : 

4  per  cent,  for  9  months $18,000  00 

ing  in  expense  for  fuel 8,017  97 

saving  in  lubricators,  repairs,  etc 500  00 

Total,    $26,517,97 

it  which  is  the  following  expense: 

r  examiners $3,939  85 

c  in  office 240  00 

irculars,  etc, 131  00 

Total,    $4,310  85 
og  of  $22,207.12. 

^ring  that  I  have  made  has  been  based  upon  the  oper- 

the   entire  year,  whereas,  the  measures  to   prevent 

^  only  inaugurated  April  1st,  and  hardly  under  good 

^efore  half  the  year  was  past.     Should  the  estimates 

3m  such  time,  the  showing  would  be  more  favorable 

d. 
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It  is  with  considerable  pleasure  that  I  am  able  to  report  that 
the  introduction  of  meters  has  met  with  but  very  little  opposi- 
tion, and,  considering  the  fact  that  in  almost  all  other  cities  it 
has  been  attended  with  denunciations  and  many  litigations,  the 
Board  certainly  have  cause  to  congratulate  themselves  upon  the 
manner  in  which  their  fellow-citizens  have  received  and  in- 
dorsed their  action. 

.  There  are  some  prominent  manufacturers  who  argue  that  the 
introduction  of  meters  is  an  unnecessary  restriction,  and  an  in- 
jury to  the  business  interests  of  the  city,  because  (as  is  stated 
by  them)  it  increases  the  rates  upon  factories,  and  will  there- 
fore have  a  tendency  to  prevent  their  establishment  in  the  city 
in  future. 

The  facts  are,  however,  that  a  large  majority  of  our  manu- 
facturers are  paying  less  than  under  the  assessment  plan,  and 
that,  in  the  few  cases  where  more  is  paid,  it  was  because  their 
uses  of  water  were  greatly  misunderstood  by  the  assessors. 
There  were  none,  however,  among  those  who  protested  against 
the  introduction  of  meters  who  were  able  to  give  me  any  good 
and  substantial  reason  why  the  Board  of  Water  Commissioners 
should  not  know,  or  be  able  to  ascertain,  how  much  water  was 
consumed,  especially  as  the  amount  charged  is  based  upon  the 
quantity  used.  \ 

The  introduction  of  meters  has  brought  to  liglit  many  unjust 
discriminations  that  were  innocently  made  under  the  assessment 
plan.  The  following  is  an  example:  Two  manufacturing 
firms,  engaged  in  the  same  business,  and  competing  for  the 
same  trade  were  assessed  respectively  Jil?()00  and  $440.  The 
firm  assessed  $000  asked  to  be  metered  last  June  and  the  re- 
quest was  complied  with,  and  they  have  paid  an  average  of 
}|38  monthly,  or  what  would  be  $456  annually.  The  firm  as- 
sessed $440,  or  $160  less  than  the  other  firm,  was  metered  at 
my  direction  in  October,  and  paid  for  the  months  of  Novem- 
ber and  December  $384,  or  what  would  be  an  annual  rate  of 
$2,304,  or  nearly  six  times  more  than  the  other  firm  that,  un- 
der the  assessment  plan,  paid  $160  more  than  they  did. 

It  certainly  seems  that  any  system  of  assessments  that  will 
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>weyer  innocently,  such  unjust  discriminations  as  the 
ould  be  abandoned  as  soon  as  possible,  and  one  adopt- 
ould  in  each  and  every  case  ascertain  the  exact  con- 
;  after  which,  I  am  confident,  the  Board  of  Water 
oners  can  be  trusted  by  their  fellow-citizens  to  make 
therefor  as  low  as  the  welfare  of  the  works  will  per- 

ilusion  on  this  subject  I  desire  to  include  in  my  report, 
that  appeared  in  the  Western  Fireman  and  Journal 
J  WorkSy  Jan.  8,  1890  : 

WATER  METERS. 

Ittee  of  the  Common  Council  of  Rochester,  N.  Y.,  which  was 
some  time  ago  to  investigate  the  alleged  inadequateness  of  the 
)ly  of  that  city,  has  reported  in  favor  of  the  general  adoption 
1  of  meterage,  instead  of  the  construction  of  an  addition  to  the 
dy  in  operation.  This  is  sound  sense,  and  is  in  line  with  the 
egress  of  water  supply.  Time  was  when  the  only  question  of 
)ly  was  of  volume.  The  coal  was  heaped  into  the  furnace,  and 
were  worked  to  their  capacity  and  more,  that  open  taps  might 
T,  and  water  waste  might  be  sustained.  Now  it  is  a  question 
id  every  pound  of  coal  must  pump  the  most  water  possible,  and 
the  highest  productive  power  there  must  be  a  minimum  of 

:er  is  a  modern  innovation,  and  it  has  made  for  itself  a  record 

jT -saver  for  the  people.     If  the  people  pay  a  fixed  rate  per  gal- 

the  water  that  is  pumped,  the  gross  amount  paid  will,  in  most 

ess  than  if  a  general  estimate  is  the  basis  of  the  rate,  while 

sased  gross  revenue,  the  net  profits  of  the  company  are  often 

and  a  mutual  benefit  results  from  the  substitution  of  business 

or  guess  work.     The  meter  system  is  a  good  one,  and  the  more 

it  may  be  adopted  the  more  satisfactory  will  be  the  meter  ser- 

)th  company  and  patrons.     Concerning  the  use  and  ownership 

Supt.  Darling,  of  Pawtucket,  R.  I.,  said,  in  a  paper  read  last 

»re  the  American  Water  Works  Association,  at  Louisville: 

re  it  costs  less  to  supply  and  maintain  meters  than  it  does  to 
ping  engines  and  storage  reservoirs.  The  cost  of  coal,  while  it 
>  the  expense  account,  has  its  bearing-  where  water  is  legiti- 
ed  and  paid  for,  but  where  it  is  wasted  it  has  a  further  value, 
38  with  it  the  cost  of  machinery,  stations,  pipe  lines  and  new 
[  supply,  besides  the  wear  and  tear,  the  continuous  expense  of 
and  the  pay  of  engineers  and  firemen.  I  would  like  to  ask  the 
'  of  superintendents  as  to  the  effect  extreme  cold  weather  has 
J-ily  consumption  of  water.  I  have  about  2,000  services  un- 
^  th  from  one  to  two  faucets.  Now,  my  experience  is,  let  it 
^  ights  and  we  are  obliged  to  pump  500,000  gallons  more  per 
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day  to  supply  the  waste  from  these  services  alone,  for  the  other  ones  are 
metered  and  we  receive  pay  for  the  water.  Please  make  a  comparative 
estimate  from  your  own  situation.  As  a  result  of  the  meter  system  in 
Pawtucket,  in  1879  our  works  cost  over  $600,000,  and  the  revenue  was 
$16,000  for  thkt  year.  It  was  thought  by  many  that  we  could  never  pay 
the  interest  on  the  debt,  but  in  1882  the  revenue  was  $47,000,  and  the 
commissioners  reported  that  they  were  able  to  pay  all  interest  and  main- 
tenance accounts.  Since  1879  we  have  increased  the  debt  from  year  to 
year  by  building  necessary  dams,  reservoirs  and  pumping  stations,  so  that 
it  now  amounts  to  about  $1,550,000,  and  we  have  paid  all  maintenance 
and  interest  accounts  on  the  same,  and  passed  into  the  sinking  fund  and 
construction  account  $44,000  beside.  Our  works  are  now  fitted  to  do  the 
necessary  work  for  many  years  to  come  without  any  laree  expenditure  of 
money,  and  an  increase  of  revenue  is  sure  to  follow.  You  must  also  re- 
member that  our  rates  are  as  low  as  or  lower  than  the  majority  of  other 
water  works,  under  similar  situations.  Our  revenue  for  the  past  year 
was  $95,000,  using  less  than  4,000,000  gallons  per  day,  and  supplying  a 
population  of  about  55,000,  with  a  consumption  of  65  per  cent,  for  pur- 
poses other  than  family  use. 


PUMPING  CAPACITY  OF  THE  WORKS. 

It  may  seem  strange  to  your  honorable  body  that  I  should 
indulge  in  any  remarks  under  the  above  heading,  but  the  sup- 
ply and  demand  are  so  intimately  associated,  and  the  demand 
coming  under  my  personal  supervision,  has  forced  my  attention 
to  some  of  the  features  of  the  means  of  supply. 

Under  the  influence  of  the  measures  introduced  for  the  pre- 
vention of  waste,  the  consumption  of  water  rapidly  decreased, 
and  especially  during  nights  and  Sundays.  The  maintaining 
the  same  head  as  usual  at  the  pumping  works,  resulted  in  a 
very  largely  increased  head  throughout  the  city  during  the 
hours  of  cessation  from  business,  the  result  of  which  was  to 
cause  sundry  leaks  and  bursts,  and  to  largely  increase  the 
consumption  of  water  wherever  running  streams  were  still 
permitted,  either  through  carelessness  or  defective  plumbing. 

I  urged  the  Engineer  continually  to  reduce  the  head  at  the 
times  above  specified,  which  he  gradually  complied  with  as 
far  as  he  was  able. 

The  pumping  engine  supplying  the  lower  service  has  lately 
been  run  with  one  pump  unshipped,  and  so  slowly  as  often  to 
require  the  use  of  a  lever  to  prevent  it  from  stopping.  At  the 
same  time  the  waste  gate  is  commonly  partially  opened  to 
relieve  the  unnecessary  pressure  that  even  this  greatly  reduced 
force  produced. 
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bairman  of  the  Committee  on  Supply  of  Water,  Com- 
p  PridgeoD,  had  developed  the  fact  by  observation 
riment  that  a  pressure  of  17  lbs.  at  the  office  was  indi- 
a  sufficient  pressure  throughout  the  city,  to  answer 
d  purposes  and  demands,  and  instructed  me  to  charge 
neer  to  keep  no  less  than  such  head  at  the  office,  and, 
le,  no  more. 

therefore  kept  a  record  each  hour,  upon  blanks  pre- 
*  that  purpose,  of  the  pressure  at  the  office,  and  had 
telephoned  to  the  pu^iping  works,  but  notwithstand- 
fforts  of  the  Engineer,  the  pressure  has  been  6  to  8 
ter  nights  and  Sundays  than  during  business  hours. 
>wing  is  a  record  of  the  ordinary  daily  pressure: 


A.  M. 


1    2,8  45 


6   7 


8   9  101112 


-Lbs.  pressure. 


S4.28 


2828  23,24i23!20  1918  19  17 


P.M. 


12   3  4 


6   6 


7   8   9  1011  12 


-Lbs.  pressure.- 


19 


18  18  19  21  32  22  28  28  23124  23 


le  opinion  of  your  Secretary  that,  had  the  Engineer 
I  to  reduce  the  pumping  power  at  the   works  in  pro- 
)  the  demand,  the  quantity  of  water  pumped  would 
1  still  further  considerably  reduced. 
3velops  the  fact  that  there  is  a  minimum  point  as  well 
mum,  in  our  capacity  to  supply,  and  that  if  the  Board 
ates  the  purchase  of  a  new  engine,  it  should  be  one 
iderably  inferior  capacity  to  those  already  in  opera- 
that  one  engine  of  such  reduced  capacity  would  be 
lie  works  require. 

VALUATION  OF  THE  WORKS. 

w^  t  report,  I  stated  that  the  Superintendent  and  myself 
^Contemplation  to  make  a  correct  inventory  of  the 
^:Df  the  Board,  so  that  the  valuation  of  the  works, 
^irrived  at  by  estimation,  might  be  exactly  known. 


i 
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In  accordance  with  such  plan,  we  have  caref nil  j  prepared 
and  submit  herewith  an  inventory  of  all  the  possessions  of  the 
Board,  with  their  present  valuations. 

In  placing  values  upon  the  real  estate,  we  have  called  to  our 
assistance  W.  S.  Green,  so  manv  years  in  charge  of  the  lai^ 
interests  of  Wm.  B.  Wesson.  Mr.  Green  is  generally  considered 
one  of  the  best  judges  of  real  estate  in  the  city,  and  the 
valuations  placed  upon  that  of  the  Board  are  those  arrived  at 
by  himself.     These  valuations  may  be  recapitulated  as  follows: 

Office  building  and  lot $51,000  00 

Old  pumping  works,  foot  of  Orleans  street. .  41,2^  00 

Resenroir  grounds  and  baildings. 62,800  00 

Grounds  at  new  pumping  works 200,000  00 

Buildings,  docks,  basins,  etc 691,003  99 

Pipe  laid  and  in  use 2,295,294  47 

Meters  placed  and  in  use 13,115  01 

$3,354,463  47 

TOOLS  AND   MATERIALS. 

In  office  building $8,159  50 

In  repair  department 494  40 

In  meter  department 1  ,S90  03 

At  reservoir 4,362  97 

Inspection 150  00 

At  new  pumping  works 21 ,855  53 

In  iron  pipe  department 19,534  14 

$56,446  57 

Aggregate $3,410,910  04 
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SrVENTORY  OF  THE  WORKS. 

OFFICE. 

lot $51,000  00 

600  00 

2,500  00 

133  00 

150  00 

25  00 

1,396  50 

60  00 

25  00 

15  00 

110  00 

TB 10  00 

25  00 

. . . . : 18  00 

12  00 

10  00 

srties 100  00 

Superintendent's  office..  35  00 

15  00 

10  00 

15  00 

35  00 

$s ■ 35  00 

?  table 50  00 

75  00 

etc 2,500  00 

200  00 


REFAIB  DEPARTMENT. 
$494  40 

METERS. 

I  in  use $13,115  01 

\  in  stock 1,646  35 

147  45 

aIs  in  stock 96  23 


$59,159  60 


$494  00 


$15,005  04 


i 
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KBSBBYOIB. 

Oroands,  inclading  basins  and  buildings $02,800  00 

RaUroad  siding 637  97 

Seven  horses 800  00 

Four  repair  wagons. 850  00 

Two  heavy  trucks 400  00 

Two  light  trucks 150  00 

Storage  platform 450  00 

Five  derricks 700  00 

Tools 875  00 

INSPECTION  DEPARTMENT. 

Three  buggies $50  00 

One  cart 100  00 

PUMPING  W0RE8. 

Three  lots,  cor.  Atwater  a  ad  Orleans  streets, 

150feet front $41,250  00 

NEW  PUMPING  WORKS. 

Grounds $200,000  00 

Inlet  pipe 49,677  04 

Dock,  basin  and  canal 64,825  72 

Conduit  wells 48,128  64 

Engine,  boiler  and  coal  houses 127,391  23 

Stand  pipe  and  tower 29,804  25 

Pump  wells 53,648  58 

Engines 255,973  21 

Boilers 38 ,  01 4  49 

Engineer's  house  and  barn 6,723  64 

Drawbridge  and  foundation 5,816  90 

Drinking  fountain 175  00 

Underground  improvements 16,825  29 

TOOLS  AND  MATERIALS. 

Tools 1,571  21 

Materials  (rope,  waste,  etc.) 438  01 

Materials  (guages,  valves,  etc.) 949  19 

Materials  (iron,  lead,  etc.) 277  59 

Furniture 233  01 

Wood  and  coal , 17,944  52 

Horse 75  00 

Vehicles 130  00 

Boats 35  00 

Hose  for  grounds 202  00 


$67,162  97 


I 
4 

4 
4 
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$150  00 


$41,250  00 


$891,003  99 


$21,855  53 
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PCPB  IN  QROUND. 

of  45  inch  pipe $l,6d9  50 

of  42  inch  pipe 612,177  14 

of  30  inch  pipe 200,556  00 

of  24  inch  pipe 239,023  33 

of  20  inch  pipe 1,751  80 

of  18  inch  pipe 278  40 

of  16  inch  pipe 4,345  60 

of  12  inch  pipe 4.439  25 

of  10  inch  pipe 129,893  22 

of    8  inch  pipe 156,630  10 

of    6  inch  pipe 476,47145 

of    4  inch  pipe 429.178  68 

of    3  inch  pipe 38,191  00 

of    2  inch  pipe 659  00 

$2,295,294  47 

m  STOCK. 

$12,193  29 

341  07 

ts ;  310  79 

leeyes 629  08 

nch 1,291  67 

nches 872  65 

131  80 

172  40 

115  58 

135  21 

296  37 

33  96 

1 68  19 

1,986  07 

- 27  80 

450  00 

^ipe 388  21 

^ 90  00 

$19,534  14 

$^.410, 910  04 

Which  is  respectfully  submitted, 

L.  N.  CASE. 

Secretary. 


\ 
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THE  MECHANICAL  ENGINEER. 


'CHANICAL  ENGINEER. 


Detroit,  January  1,  1890. 


fiers: 


•nor  to  submit  the  Engineer's  ra- 


the number  of  gallons  of  water 
he  years  named. 


«r 

Cost  of  Fuel  con- 

▲Terage daily 

sumed. 

delivered. 

271 

646,411 

743 

'"$"2,129*37* 

981,594 

126 

2,271  34 

1.080,866 

864 

3,325  81 

1.487,143 

SOT} 

4.017  44 

1,896,281 

523 

3,993  20 

1.909.837 

207 

3.655  20 

1,967,878 

587 

8,194  15 

2,142,774 

451 

4,196  21 

2,888,580 

423 

4,414  07 

2,452.409 

829 

8,150  95 

2,725,878 

043 

4,670  86 

2.837,808 

250 

7.647  62 

2,839.078 

887 

7,372  89 

2,875,888 

922 

9,349  16 

3,277,588 

230 

10.121  82 

8.905,576 

125 

11,379  23 

4,507.248 

325 

11,247  92 

4.511,809 

068 

12,713  78 

5,112,498 

60,') 

14.681  05 

6.301,782 

578 

17,736  86 

7,601,892 

048 

20.233  30 

8,762,723 

535 

20.431  71 

9,018,350 

360 

21,393  98 

11,527,272 

470 

19,832  89 

11,107,499 

790 

17,433  72 

11,548,123 

330 

10,943  82 

11,906,146 

110 

11.219  51 

14.053,696 

no 

12,276  60 

15,172,036 

)68 

16.556  63 

17,926.377 

742 

13.156  16 

17.261,440 

188 

16,495  99 

20,217,334 

L40 

19.877  07 

23,253,044 

580 

21,341  48 

27,317,341 

J54 

20.387  24 

28,976,907 

i08 

35,882  83 

36,079,166 

J70 

39,568  66 

39,397,716 

153 

34,413  31 

35.274,888 
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iongratalate  the  Board  on  their  success  in  stopping  the 
.e  of  water.  As  will  be  seen  by  the  tables  the  amoant  of 
tr  pumped  is  2,004,832,217  gallons  less  than  the  amount 
ped  in  1888,  which  is  attended  by  a  great  saving  of  fuel. 
only  that,  but  it  will,  I  think,  do  away  with  the  immedi- 
lecessity  of  building  another  engine, 
notice  that  the  pressure  gauge  at  the  water  office  does  not 
J  one  half  the  pressure  that  we  have  at  the  pumping 
on.  This,  in  my  opinion,  is  owing  to  the  smallness  of 
main  on  Jefferson  avenue.  From  Orleans  street  to  6ris- 
.  street  this  main  is  only  ten  inches  in  diameter,  and  was 
about  50  years  ago,  and  I  have  no  doubt  but  that  the 
.ections  from  it  are  four  or  five  times  its  area.  It  is  plain 
e  seen  that  the  area  of  this  pipe  is  altogether  too  small. 
re  carry  at  the  engine  house  pressure  gauge  on  the 
ain  down  town  46  pounds  pressure,  and  48  pounds 
i  01'.  the  Fremont  street  main,  and  yet,  the  pressure 
I  the  office  varies  from  16  to  19  pounds,  and  there 
lot  be  more  than  one-fourth  difference  with  the  proper 

K  suggested  in  past  years  the  propriety  of  placing  safety 
<n  all  the  mains  running  north  and  south  on  a  line  with 
h  Btret't,  so  that  in  the  event  of  an  accident  to  the  force 
L  on  Jcferson  avenue  the  pressure  in  the  upper  part  of  the 
being  greater  than  that  in  the  lower  part,  would  close 
3  valves  and  prevent  the  flow  of  water  from  the  upper  to 
ower  pirt  of  the  city,  as  it  did  on  the  29th  of  September 
The  entire  pipeage  of  the  city  on  that  occasion  was 
ist  completely  emptied  of  water,  which  is  a  strong  argu- 
-,  in  support  of  the  position  I  have  always  taken  in  this 
ter. 

]ave  to  report  that  the  engines  and  boilers  are  in  good 
ring  order  at  the  present  time.  All  the  tubes  of  the  eight 
TB  have  been  taken  out,  cleaned,  pieced  and  replaced,  and 
>oilers  are  now  doing  as  good  duty  as  ever,  some  of  them 
ng  to  be  patched  and  new  stay  bolts  put  in. 
here  has   been  a  new   beam  pin  put  into  number  three 
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iron  coupling  pieoes  replaced  with  wrought 
ery  reason  to  believe  that  the  weak  point 
very  materially  strengthened, 
pumps  in  number  one  engine  have  been 
18  ring  riveted  on  the  plunger  for  a  bearing 
gs.     The  same  has  also  been  done  on  the 
lacking  rings  accurately  turned  so  that  they 
¥ater  tight.     Number  one  engine  has  also 
ngs  put  into  the  high  steam  piston. 
)S  are,  I  consider,  in  a  high  state  of  efficiency 
ry  fair  duty. 

.he  breaking  of  the  check  valve  and  part  of 
ber  one  engine,  was  no  doubt  caused  by  a 
had  to  cut  through  the  block  stone  masonry 
Bn  pipe,  it  took  about  six  weeks  to  complete 
e  it  proved  a  very  expensive  job,  it  was  done 
I  manner  and  is  much  stronger  than  ever. 
»ve  been  placed  on  the  discharge  mains  from 
This  will,  I  trust,  prevent  any  undue  strain, 
he  force  mains  or  check  valves, 
repairs  to  engines  and  boilers  has  been  con- 
he  past  year,  the  largest  part  of  which  has 
B.     But,  when  the  length  of  time  the  boilers 
*^  s  taken  into  account,  I  do  not  think  the 
x)nsidered  excessive  although  the  cost  per 
nsiderable  higher. 

Respectfully  submitted, 

JOHN  E.  EDWARDS, 

Engineer, 
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?PORT  OF  THE  SUPERINTENDENT. 


Detroit,  January  2,  1890. 

"d  of  Water  Commissioners: 

IMBN : — ^In  accordance  with  the  regulations  of  your 
body,  I  have  the  honor  to  present  my  annual  report 
3  the  genera]  condition  of  the  progress  made  in  this 
It. 

the  past  year  extensions  have  been  made  in  the  dis- 

pipes  and  mains  in  over  325  different  places,  making 

28^f^  miles;  li  miles  of  which  was  either  taken  up 

or  lowered,  and  8f  miles  of  wooden  logs,  and  4,585 

"^  11  size  iron  pipe  were  discontinued. 

a  careful  measurement  of  our  wooden  log  system, 

3  a  considerable  shrinkage  in  the  mileage  as  hereto- 

jd,  this  is  owing  to  some  incorrect  measurement  of 

find  with  the  amount  discontinued  the  past  year, 

)w  only  a  little  over  15  miles  in  use,  though  this 

•m  our  previously  recorded  mileage,  it  is  neverthe- 

ratifying  to  know  that  we  are  nearing  the  end  of 

tem. 

r  system  is  telling  grandly  in  lessening  the  waste 
3  may  be  seen  by  the  engineer's  records  compared 
ar  1888  and  the  added  consumers  of  the  past  year. 
1  has  been  a  long-felt  need  from  the  fact  that  the 
ority  of  the  consumers  have  had  no  conception  of 
e  wastage  of  water  there  has  been  in  addition  to  a 
of  the  same. 

needed  alteration  was  made  in  the  force  mains  of 
g  works  the  past  year,  engines  No.  2  and  3  prior  to 
on  having  to  discharge  together  in  the  same  main, 


48 


THIRTY-BIGHTH    ANNUAL   REPORT   OF   THE 


which  interfered  greatly  with  a  free  and  economic  working  of 
the  same,  about  45  feet  of  the  east  42  inch  main  was  moved 
eastward  some  20  feet  and  about  60  feet  extra  was  added  to 
meet  this  end. 

PIPE  AGE. 

The  amount  of  iron  pipe  laid  and  relaid,  and  iron  and  wood 
pipe  discontinued  during  the  past  year  in  connection  with  the 
distribution,  is  as  follows:  Iron  pipe  laid  and  relaid  28^||^J 
miles.  There  have  been  8||f  J  miles  of  wooden  logs  and  4,685 
feet  of  iron  pipe  discontinued,  making  the  net  increase  of  pipe- 
age  IS^^^o  miles  this  amount  added  to  the  measured  lines  of 
pipe  and  logs  connected  with  the  Works  would  make  the  total 
pipeage  of  the  city  343|^f  J  miles,  of  which  328^|JJ  miles  is 
iron  pipe  and  15|^|4o  miles  are  wooden  logs,  which  in  detail  is 
as  follows  : 


Iron  pipe  45  inch  diameter, 


42 

30 

24 

20 

18 

16 

12 

10 

8 

6 

4 

3 

2 

Total  feet'.. 

•  •  • 

103  feet 


44,909 

32,400 

49,693 

461 

87 

1,552 

1,973 

86,022 

142,391 

603,255 

681,236 

85,980 

2,636 


1,733,049  feet 


IRON  PIPE  LAID  IN  1889. 


Iron  pipe  42  inch  diameter. 
10 


8 
6 
4 
3 
2 


<< 


60  feet 


8,993 
1,675 
69,132 
66,039 
2,309 
2,636 


€t 
ti 
(4 
(C 
(( 
<f 


Total  feet 145,894  feet 
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le  past  year  410  stop  gates  have  been  set  and  re- set 
)n  with  the  distrlbutioQ  pipe  and  mains  of  the  fol- 
8  and  sizes. 


NAMBS  OF  GATES. 


DIAMETER 
IN  INCHES. 


Hower  Bros '. 

Salvia  Brass  and  Iron  Compound 


<( 


(C 

<< 
f  ( 
i( 
(( 


Ifardock  Valve  Co. 


(C 


(f 


f  ( 


t€ 

(i 
i  * 
(( 
*€ 

<f 
ti 
ti 


riower  Bros.  old. 

?itt8burK  old 

Judlow  old , 


42 
10 
8 
6 
4 
6 
4 
10 
8 
6 
4 
4 
4 
4 


REMARKS. 


Re-set. 
Set. 


Blow-offs. 


«( 


Set. 


Blow  off s. 
Reset. 


J  now  connected  with  the  water  mains  1,818  fire 
<i  419  cisterns;  247  hydrants  and  67  cisterns  were 
t  year. 

ble   of  service  connections   with  iron   pipe   and 
IS  shown  by  the  reports  of  the  district  inspectors. 


ABLE  OP  SERVICE  CONNECTIONS. 


18 

NO.  IN  IST. 

NO.  IN  2d. 

NO.   IN   3d. 

NO.  IN  4th. 

Total  of 

DISTRICT. 

DISTRICT. 

DISTRICT. 

DISTRICT. 

Each  Kind. 

D 

2 

1 

8 

33 

3 

10 

1 

47 

21 

29 

10 

3 

63 

18 

23 

6 

4 

51 

1.038 

1,489 

257 

661 

3,445 

2,066 

3,719 

3,016 

3,355 

12,156 

• 

478 

848 

207 

250 

1,283 

• 

6,742 

8,317 

1.236 

4,382 

20,677 

• 

10,398 

13,928 

4.743 

8,656 

37,725 
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ock  being  new  timbered  with  heavy  oak  stringers 
;ht  iron  tie  rods,  the  bank  was  graded  from  two  feet 
'ace  of  water  to  main  ground  with  an  easy  slope  of 
e  and  one-half  to  one,  the  sloping  ground  being  cov- 
^h  stone  chips  from  lower  piles  to  two  feet  above 
• 

ck — The  dock  dividing  the  settling  basin  from  the 

lid  receive  attention  the  coming   season.      It   will 

entire  new  system  of  piles,  sheet  piling  and  string- 

*nk  it  barely  safe  to  allow  it  to  pass  over  another 

^m  at  work  making  such  drawings  and  specifications 

»  the  prosecution  of  this  work,  which  I  hope  to 

our  honorable  body  before  the  season  qpens. 

wing  to  the  very  low  state  of  the  water  in  the  river 

)  years  it  was  found  necessary  to  dredge  out  the 

r,  to  allow  of  the  heavy  draught  coal  vessels   to 

unloading.     An  average  of  about  three  feet  was 

;  this  report  it  is  only  courteous  to  say  that  there 
rmonious  co-operation  with  the  officers  of  the  other 
iir  city. 

ed  with  this  report  are  the  locations  of  pipes  and 
nventory  of  pipe,  special  castings  and  tools  on  hand 
,  1889. 

HENRY  BRIDGE, 

SuperintendenU 

I 
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PIPEAGE  OF  THE  CITY  OF  DETROIT. 

ALPHABETED  BY  STREETS,  SHOWING  THE  KIND  AND  SIZE  OF  THE  IRON 

AND  WOOD  PIPE  NOW  IN  USE. 


LOCATION. 


KINO. 


ct 


(t 


ti 


(t 


(i 


»( 


(I 


(( 


A  St.,  w.  from  Vinewood  ave.  489  ft iron. 

Abbott  St.,  from  Cass  to  Tenth  sts '* 

alley  s.  of,  from  Cass  st.  to  e.  line  of  Lognon  farm " 

alley  n.  of,  from  First  to  Twelfth  sts " 

Adair  St.,  from  424  ft.  s.  of  Wight  st.  to  Jefferson  ave 

Adams  ave.,  from  John  R.  to  Randolph  st 

from  Witherell  to  Hastings  st 

alley  s.  of,  from  240  feet  e.  of  Clifford  st.  to  Cass  ave. . . 

alley  n.  of,  from  Woodward  to  100  ft.  w.  of  Cass  aves ** 

Adelaide  St.,  from  Woodward  ave.  to  St.  Antoinest ** 

'*  from  St.  Antoine  to  Hastings  sts. . . : wood. 

"  from  Hastings  to  Orleans  sts ..iron. 

*'  e.  from  Orleans  St.  36  ft " 

"  from  Orleans  st.  to  Gratiot  ave '* 

Alexandrine  ave.,  from  Woodward  to  Cass  aves " 

from  Cass  to  Third  aves wood. 

w.  from  Fourth  ave iron. 

e.  from  Crawford  st " 

from  Sixth  to  Seventh  sts 

from  Woodward  ave.  to  Brush  farm 

w.  from  Beaubien  st.  195  feet 

from  Beaubien  to  St.  Antoine  sts 

from  St.  Antoine  to  Rivard  sts wood. 

from  Rivard  st.  to  325  ft.  e.  of  Russell  st " 

crossing  St.  Antoine  st iron. 

crossing  Hastings  st " 

crossing  Rivard  st "* 

crossing  Russell  st 

from  260  ft.  w.  of  Orleans  st.  to  alley  w.  of  Dubois  st. 

from  alley  w.  of,  to  Dubois  st  

crossing  Dubois  st 

from  Dubois  t»  Chene  st 

crossing  Chene  st 

from  Chene  st.  to  63  f t.  e.  of ....    " 

from  63  ft.  e.  of  Chene  st.  to  Grandy  ave wood. 

crossing  Grandy  ave iron. 

from  287  ft.  w.  of  Collins  to  401  ft.  e.  of  Moran  st. . . 

Alfred  St.,  from  Woodward  ave  to  Rivard  st 

**  from  Rivard  to  Russell  sts wood. 

**  from  Russell  to  Orleans  sts iron. 

**  from  Orleans  to  Dubois  sts ** 

Amherst  St.,  w.  from  Junction  ave,  314  ft " 

Annexation  St., «.  from  Junction  ave.  558  ft '* 

Anthonst.,  w.  from  Junction  ave.  400  ft " 

Antietamst.,  from  462  ft.  w.  of  Russell  st.  to  2*2  ft.  w.  of  McDougall  ave.. 
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DIAM. 

INCHES. 

Arti 

4 

Ash 

24 

4 

4 

4 

6 

4 

4 

4 

4 

2^                              1 

4 

ti 

18 

ti 

10 

ti 

6 

it 

3 

it 

3 

ti 

4 

it 

4 

ti 

4 

Atwa 

4 

it 

3 

It 

• 

3 

it 

2^ 

It 

4 

Aurel 

4 

If 

4 

Bst., 

4 

Bagg 

4 

it 

3 

it 

4 

Bagle 

3 

it 

4 

It 

3 

Baker 

3 

it 

3 

ti 

4 

it 

4 

it 

2}4 

Bald^ 

3 

it 

4 

Baltii 

4 

It 

4 

i              Batee 

4 

1               Beecl 

4 
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4TI0N. 


KIND. 


(t 


it 


t( 


tocond  ave.,  43  ft iron 

cond  ave.  165  ft ** 

irelfth  St.,  198  ft " 

Jon.  Campau  aves wood. 

npau  ave Iron. 

ipau  ave.  276  ft wood. 

Jos.  Campau  ave.  to  alley  w.  of  McDougall 

iron. 

IfcDougall  to  Elmwood  aves. 

0  Mt.  Elliott  aves 

^er  st 

ave.  to  alley  e.  of  Trumbull  ave ** 

rumbull  to  National  aves wood. 

.  to  Twelfth  St iron. 

)  alley  e.  of  Wabash  ave wood. 

▼e,  148 ft iron. 

St 

ithst 

to  Eighteenth  sts 

;hst 

ave.,  166  ft 

Sullivan  aves 

ve.,  214  ft 

ive„250ft 

.ve 

to  Twenty-third  St ** 

1  to  Twenty-fourth  sts wood. 

3urth  st iron. 

nth  St.  to  Vinewood  ave 

ave 

I  to  Shelby  sts 

to  Bates  sts 

1  st.'.to  215  ft.  e.  of  St.  Aubin  ave 

of  St.  Aubin  to  McDougall  aves 

n  alley  w.  of  Bates  to  Randolph  sts 

th  St 

;h  St..  230  ft wood. 

7e„813ft iron. 

ave.  to  Fifteenth  st 

iwford  sts 

•d  St.... 


it 
it 
ti 
it 
it 
it 
it 
it 


it 


it 


Clifford  sts 

>m  alley  n.  of  .Park  st.  to  Cass  ave 

•m  230  ft.  n.  of  Clifford  st.  to  Grand  River  ave. 

1  Twenty-fourth  sts 

urth  St.  to  Vinewood  ave 

od  ave.,  29  ft 

3  Scottea  aves 

Eighth  sts 

on  to  Kercheval  aves  

5k  ave 

dward  ave.  to  Crawford  st ** 

Iward  ave.  to  Brush  st ** 

Farmer  sts *' 

venth  sts ** 

Sixth  St.  to  alley  w.  of wood. 
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it 
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DIAM. 
INCHBS. 

4 
8 
4 

4 
3^ 

8 
8 
4 
6 
4 
8 
4 

3J4 

4 

4 
4 
8 
4 
8 
4 
3 
4 
4 
4 

4 
4 
« 
3 
6 
4 
6 
4 
4 

2^ 
4 
24 
3 
4 
4 
4 
4 
8 
4 
6 
4 
4 
6 
10 
4 
3 
6 
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LOCATIOH. 


KIND. 
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Beacon  st.,  from  Brush  st.  to  811  ft.  e.  of  St.  Antoine  et iron. 

Beaubien  st.,  from  Atwater  to  Clinton  sts 

from  Cliuton  to  Watson  sts 

from  Watson  st.  to  Harper  ave 

from  Harper  ave.  to  n.  Boulevard 

Beaufait  ave.,  n.  from  Jefferson  ave.  585  ft 

**  from  585  ft.  n.  of  Jefferson  to  282  ft.  n.  of  St.  Paul  aves. . 

**  from  Mack  ave.  to  TH  ft.  n.  of  Sylvester  st 

Bellevue ave.,  from  Jefferson  ave.  to  466  ft.  n.  of  Waterloo  st 

crossing  Mack  to  Pulf  ord  aves 

from  Sylvester  to  Superior  sts  

crossing  Gratiot  ave 

n.  from  Gratiot  ave.  2162  ft " 

Bellair  st.,  from  Riopelle  st.  to  St.  Aubin  ave wood. 

e.  from  St.  Aubin  ave.  800  ft iron. 

w.  from  Dubois  st.  100  feet  " 

crossing  Dubois  st.,  60  ft 

from  Dubois  to  Chene  sts 

crossing  Chenest,  68  feet " 

from  Chene  st.  to  Grandy  ave *' 

from  Grandy  to  Jos.  Campau  aves wood. 

e.  from McDougall  ave..  402  ft iron. 

Benton  St.,  from  Brush  to  Russell  sts •' 

Berlin  at.,  from  Gratiot  to  Jos.  Campau  aves *' 

crossing  Jos.  Campau  ave " 

from  Jos.  Campau  to  alley  w.  of  McDougall  aves wood. 

from  alley  e.  of  McDougall  to  Elm  wood  aves iron. 

crossing  Elmwood  ave '* 

from  Ellery  St.  to  Mt.  Elliott  ave •' 

Boulevard  East,  w.  side,  from  6  in.  main  to  n.  line  of  Jefferson  ave, ...    ** 
*'     e.  side,  from  6  in.  main  in  Jefferson  ave.  to  Congress  st.    ** 
North,  n.  side,  from  w.  line  of  Grand  River  ave.  to  600  ft. 

e. of  e.  line.. " 

s.  side,  from  e.  line  of  Grand  River  to  ave.  to  e.  side  of 

West  Boulevard *' 

s.  side,  from  Woodward  ave  to  Russell  st " 

West,  e,  side,  from  s.  side  of  N.  Boulevard  south  161  ft " 

w.  side,  from  Baker  st.  to  Shady  Lane " 

w.  side.  n.  from  Fort  st.  main  40  feet ' 

e.  side,  from  Shady  Lane  to  560  ft.  s.  of  Porter  st •' 

e.  side,  n.  from  Fort  st.  main  44  ft " 

Bowen  pi.,  e.  from  Cass  ave.,  356  ft " 

Bratshaw  st.,  from  Third  to  Fourth  aves wood. 

Brady  st. ,  from  Woodward  ave  to  Beaubien  st . . .     iron. 

"  from  Beaubien  to  Russell  sts 

Brainard  st.,  from  Cass  to  Third  aves 

"  from  Third  ave.  to  alley  w.  of wood. 

"  from  Fourth  ave.  to  Crawford  st ; .  iron. 

"  from  Sixth  to  Seventh  st 

Brandon  ave,,  from  Hubbard  to  Junction  aves 

Breckenridge  St.,  from  148  ft.  e.  of  Seventeenth  to  Eighteenth  sts. . . 

Brewster  st.,  from  Brush  to  Russell  sts 

from  Riopelle  to  Orleans  sts 

from  Dequindre  st.  to  Gratiot  ave 

Brevoort  pL,  e.  from  Nineteenth  st.  284  ft • 

erossing  Twenty-second  st 
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OATIOM.  KIND. 

jnty-second  St.,  240  ft wood. 

to  Grand  River  aves iron. 

h  ave.  to  Eighth  st *' 

icolo  ave " 

relfth  St " 

-first  to  Twenty-second  sts " 

St.  to  Jefferson  ave " 

I  ave.  to  Congress  st " 

3  St.  to  Qratiot  ave *' 

kve.  to  Wiikins  st '' 

pL  to  Watson  st " 

to  Benton  st " 

st " 

nast " 

lore  ave  ,280  ft '* 

of  Baltimore  to  251  ft.  n.  of  Milwaukee  aves..    '' 

oHamlinaves " 

f  th  St.  132  f t wood. 

d  River  to  Vinewood  aves iron. 

'abash  ave.,  172ft " 

jventeenth  St.,  169  ft " 

teenth  st.  to  387  ft.  w.  of  Humboldt  ave " 

e.  of  Sullivan  to  w.  line  of  Maybury  aves " 

ird  to  Twenty-fourth  sts.  w.  line " 

ten  ave.  to  Twenty-ninth  st " 

ity-eight  st,  s.  to  Twenty-eight,  n.  70  f  t " 

tn  ave.  to  Julia  st *' 

ith  St.  to  alley  e.  of  Trumbull  ave wood' 

w.  of  Trumbull  to  National  aves " 

abash  ave.,  263  ft iron. 

lybury  ave.,  227  ft " 

enth  to  Twenty-fourth  sts " 

.  ave.,  432  ft " 

ping  Works  to  Mack  ave " 

ft  n.  of  Jefferson  ave.  to  2,050  f t.  n.  of " 

From  Woodward  ave.  to  Randolph  st " 

from  Monroe  ave.  to  Bates  st " 

of,  from  Bates  st.  to  alley  w *' 

of,  from  alley  w.  of  Bates  to  Randolph  sts . . .    " 

to  Russell  sts " 

pelle  St.,  159  ft " 

idre  St.  to  St.  Aubin  ave wood. 

Aubin  ave iron. 

bin  ave.  to  Dubois  st wood. 

I  of  Dubois  to  e.  line  of  Chene  sts iron. 

of  Chene  st.  to  806  f t,  e wood. 

e,  of  Chene  st.  to  Grandy  ave iron. 

at.  to  Fort  st *' 

:  ave.,  448  ft ♦' 

er  St.  to  Drigf^s  ave " 

ft.  s.  of  to  250  ft.  n.  of  Fort  st " 

DIx  ave " 

jdo  ave.  to  s.  line  of  M.  C.  R.  R '* 

Iward  to  Third  aves ** 

Iward  to  Third  aves " 

th  ave.  to  Crawford  st " 
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LOCATION.  KIKD. 

Canfleld  ave.,  from  Sixth  to  Seventh  sts iron. 

from  Twelfth  st.  to  48  ft.  e.  of  Thirteenth  st . . . . : " 

e.  from  Thirteenth  St.  48  ft " 

*'  from  Woodward  ave.  to  Colline  st ' 

"  from  Woodward  ave.  to  Collins  st '• 

w.  from  Mt.  Elliott  ave.  767  ft '' 

Canton  ave.,  n.  from  Jefferson  ave.  240  ft '• 

••  crossing  Mack  ave '• 

Caroline  St.,  w.  from  Twelfth  St.  192  ft " 

Cass  St.,  from  Woodbridge  st.  to  Jefferson  ave  .  " 

"       from  Jefferson  ave  to  Joy  st  " 

Cass  ave.,  from  Joy  st.  to  Alexandrine  ave " 

"         from  Alexandrine  to  519  ft.  n.  of  Holden  aves " 

Cass  St.,  from  alley  n.  of  Howard  st.  to  alley  s.  of  Michigan  ave " 

"       from  alley  n.  of  Michigan  ave.  to  Spencer  st " 

Cass  ave.,  crossing  Canfleld  ave ,  " 

*'         alley  w.  of,  from  alley  n.  of  Adams  ave.  to  119  ft.  s.  of  Gil- 

manst • '* 

*'  alley  w.  of,  s.  from  Oilman  St.  119  ft *• 

*•  alley  w.  of,  from  Ledyard  to  Bagg  sts wood. 

Catherine  st.,  from  Gratiot  ave  to  Rivard  st iron. 

"  from  Rivard  to  Dequindre  sts " 

"  crossing  Rivard  st " 

'*  from  Dequindre  St.  to  St.  Aubin  ave *' 

« "  from  St.  Aubin  to  Elmwood  aves " 

Cavalry  ave.,  from  183  ft.  s,  of  Cadet  to  n.  line  of  Dix  aves " 

*'  from  Dix  to  Toledo  aves " 

Celeron  St.,  w.  from  Jimction  ave.  277  ft " 

Celia  St.,  from  Twelfth  to  Thirteenth  sts '• 

*'        from  Thirteenth  st.  to  Wabash  ave " 

Champlain  st.,  from  Randolph  st.  to  alley  e.  of " 

''  from  St.  Antoine  to  Orleans  sts '• 

•'  from  Orleans  St.  to  Elmwood  ave '• 

•'  from  Elmwood  ave.  to  250  ft.  w.  of  Lieb  st " 

w.  f rom  Lieb  St.  250  f t " 

"  from  Lieb  St.  to  Helen  ave " 

*•  from  East  Boulevard  to  Field  ave 

'*  alley  n.  of,  from  Brush  to  St.  Antoine  st '* 

Charles  St.,  from  Sixth  to  Seventh  sts " 

Charlevoix  st.,  from  Chene  st.  to  Jos.  Campau  ave wood. 

"  crossing  Jos.  Campau  ave iron. 

**  from  Jos.  Campau  ave.  to  alley  w.  of  McDougall  ave..  " 

"  from  alley  e.  of  McDougall  to  Elm w^ood  aves " 

Charlotte  ave.,  from  Woodward  to  alley  e,  of  Third  aves * ' 

"  w.  from  Fourth  ave.  181  ft " 

e.  from  Fifth  St.  180  ft " 

Chase  St.,  from  alley  e.  of  Rnssell  to  35  ft.  w.  of  Riopelle  sts '' 

Chene  St.,  from  Atwater  st.  to  Hancock  ave iron. 

*♦  from  141  ft.  s.  of  Theodore  st.  to  130  ft.  n.  of  Ferry  ave.  . .  " 

*'         from  100  ft.  s.  of  Medburv  to  Harper  ave '• 

**  from  Congress  st.  to  Canfleld  ave " 

"  Second  alley  e.  of,  n.  from  Forest  ave.  "  main,''  36  ft " 

'•  Second  alley  e.  of,  n.  from  Forest  ave.,  260  ft " 

Cherry  St.,  from  Grand  River  to  alley  w.  of  Trumbull  ave " 

*'  from  alley  w.  of  Trumbull  to  National  ave ♦' 

*'  from  Harrison  ave.  to  Twelfth  st wood. 
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lOATXON. 


KIND. 


i( 


»k 


«t 


«( 


fth  St.  '*  main,"  86  ft iron. 

Al  St.  to  Elmwood  ave •.    ** 

leteenth  Bt.  246  ft " 

Tenth  St..  n.  of  Church  st.,  w.  170  ft '' 

om  Eighth  to  Tenth  its ** 

>Fort8t '* 

9t  n.  of  Fort  at.  to  b.  line  of  M.  C.  R  B " 

f  M.  C.  R.  R.  to  Michigan  ave *' 

I  grounds ** 

a  Car  Works  to  Michigan  ave ** 

rawfordst *' 

rford  St.  to  alley  w.  of  Fourth  ave " 

Aubin  ave.  176  ft '* 

L  w.  of  Dubois  to  Chene  st wood. 

Iiene  st.  877  ft , 

t.  e.  of,  to  682  ft.  e.  of  Chene  st 

>8.  Campau  ave.  314  ft iron. 

OS.  Campau  ave '* 

8.  Campau  ave.  400  ft wood. 

e.  of  McDougall  to  Elmwood  ave iron. 

mwood  ave.  650  ft 

t.  to  763  ft.  e.  of  Elmwood  ave 

.  of  Griswold  st.  to  Washington  ave.,  e.  line. . 

.  to  Sproat  st 

)t  ave.  to  Rivard  st 

d  to  Orleans  sts 

IS  St.  to  Elmwood  ave 

bo  Canfleld  ave 

it.  to  Canfleld  ave 

3ld  ave.  663  ft  

of  Canfleld  to  26  ft.  n.  of  Hancock  aves 

Iward  to  Cass  aves 

ward  ave.  to  John  R  st 

R  to  Beaubien  sts 

>ien  to  Rivard  sts 

Prom  Woodward  to  Cass  aves 

Fort  St.  670  ft 

st 

'rom  Putnam  ave.  168  ft 

by  ave.  to  62  ft.  s.  of  Stanley  ave 

[olden  ave.  214  ft 

rson  ave.  to  20  ft.  n.  of  Waterloo  st 

;.  s.  of  Berlin  st.  to  Mack  ave 

atiot  ave.  444  ft 

!rom  Griswold  to  Third  sts 

5.  from  Tenth  st.  250  f t 

!rom  Sixth  to  Seventh  sts. 

!rom  80  ft.  e.  of  Brush  to  St.  Antoine  sts 

!rom  alley  w.  of  Woodward  ave.  to  Shelby  st. 

from  Shelby  to  Cass  sts 

from  Cass  to  Fourth  sts 

Irom  Fourth  to  Seventh  sts 

Irom  Seventh  to  Eighth  sts 

Irom  alley  e.  of  Woodward  ave.  94  ft.  e.,  in 

House 

Erom  alley  w.  of  Brush  to  St.  Antoine  sts 
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LOCATION.  KIND. 

Congress  st.,  from  Randolph  st .  to  St.  Aubin  ave iron 

"  from  St.  Aubin  to  Meldrum  aves *' 

from  Bates  to  Brush  Rts '* 

from  St.  Antolne  st.  to  Mt.  Elliott  ave " 

w.  from  Helen  ave.  171  ft. ** 

•'  from  e.  line  of  East  Boulevard  to  Field  ave " 

Connor  PI.,  n.  from  Warren  ave.  313  ft " 

Crawford  St.,  from  Baggr  st.  to  Lothrop  ave " 

"  n.  from  Lothrop  ave.  3,984  ft " 

"  crossing  Brighamst " 

Crane  ave.,  crossing  Jefferson  ave '* 

'*  n.  from  Jefferson  ave.  372  ft wood 

'*  crossing  Mack  ave iron 

Croghan  St.,  from  St.  Antoine  st.  to  Elmwood  ave " 

'•  w.  from  Lieb  St.  216  ft " 

"  w.  from  Helen  ave.  185  ft " 

Cross  St.,  alley  n.  of,  from  John  R  to  Randolph  sts '' 

Crystal  St.,  from  Trombly  to  Milwaukee  aves  *' 

Custer  ave.,  e.  from  Woodward  ave.  250  ft "^ 

"  e.  from  Brush  St.  215  ft ♦' 

•*  from  Oakland  ave.  to  Hastings  st " 

D  St.,  w.  from  Vinewood  ave.  800  ft *' 

Dalzelle  St.,  crossing  Twelfth  st " 

"  from  Twelfth  to  Thirteenth  sts " 

"  from  Foundry  to  Twenty-second  st wood 

"  from  Twenty-third  to  Twenty-fourth  sts    iron 

Davenport  St.,  from  Woodward  to  Cass  aves " 

Davis  PI.,  B.  from  Theodore  st.  280  ft wood 

Dequindre  st.,  from  Woodbridge  st.  to  Jefferson  ave iron 

*'  from  Jay  to  Waterloo  sts ** 

8.  from  Adelaide  St.  206  ft " 

.     "  from  Alfred  to  Pierce  sts " 

*'  from  Canfleld  to  Willis  aves " 

Dequindre  St.,  alley  e.  of.  s.  from  Ferry  ave.  116  ft wood 

Division  st.,  from  Brush  st.  to  St.  Aubin  ave iron 

Dix  ave.,  from  Twenty-fourth  to  Artillery  ave '* 

Dragoon  ave.,  crossing  River  st " 

•*  from  8.  line  of  Fort  St.  to  Army  ave " 

"  crossing  Dix  av 

Driggs  ave.,  from  Junction  to  Campbell  aves 

Dry  Dock  st.,  from  Swain  ave.  to  Lady's  Lane 

Dubois  St.,  from  Franklin  st.  to  Clinton  ave " 

"  from  Maple  to  Hunt  sts wood 

**  from  Hunt  to  Leland  sts iron 

'*  from  Leland  st.  to  Canfleld  ave '* 

'*  from  Canfleld  to  Warren  aves " 

from  Farnsworth  to  188  feet  n.  of  Frederick  sts " 

"  from  Perry  to  110  feet  n.  of  Palmer  aves " 

"  from  Medbury  to  Harper  aves ** 

Duffield  St.,  from  Woodward  to  Cass  aves *' 

Dunn  St.,  e.  from  Wesson  ave.  160  feet " 

E  St.,  w.  from  Vinewood  ave.  416  ft 

Edmund  pi.,  from  Woodward  ave.  to  Brush  st *' 

Eighth  St.,  from  River  st.  to  alley  s.  of  Fortst " 

"  from  Fort  st.  to  alley  n.  of wood 

"  from  Baker  st.  to  Michigan  ave iron 
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INCHES. 
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DIAM. 
INCHES. 

1  ave.  to  Orchard  at wood  2^ 

iver  ave.  to  Lysander  at iron  4 

un  at.  40  feet •♦  6 

b  to  60  f  t.  n.  of  Linden  ata »*  6 

b.  n.  of  Linden  at.  n.  370  feet '*  3 

reet  n.  of  Linden  St.  n.  98  feet "  4 

feet  n.  of  Linden  to  Buchanan  at **  6 

hanan  to  369  ft.  n.  of  Breckenridge  ata "  4 

nd  River  to  Kirby  aves "  6 

IcQraw  ave.  1107  feet *'  6 

if,  n.  from  Porter  at wood  3 

,  a.  from  River  at.  504  ft iron  3 

from  River  at.  to  Fort  at *'  4 

8  from  alley  e.  of  Woodward  ave.  to  200  ft.  w. 

lahat "  4 

;.  w.  of  Bruah  to  Haatinga  ata "  4 

from  alley  e.  of  Woodward  av.  to  Witherell  at.    "  3 

Berlinata "  6 

^e.  to  Hancock  ave "  8 

1  ave.  to  Riopelle  at *'  4 

.  to  alley  e.  of  Trumbull  ave wood  3 

Trumbull  to  National  avea **  3 

Thirteenth  st.  to  alley  e.  of  Wabaah  ave ""  2^ 

eraon  ave  to  Croghan  at iron  4 

l^han  to  Sherman  ats **  6 

»rloo  to  Hunt  ats "  4 

it  at.  to  Qratiot  ave *'  6 

rard  ave.  to  Bruah  at "  4 

ave.  188  ft '♦  4 

t.  to  Gratiot  ave "  6 

to  38  ft.  n.  of  30inch  main  in  Qratiot  ave '*  8 

odward  ave.  to  Beaubien  at '*  6 

kubien  to  108  ft.  e.  of  Ruaaell  st wood  4 

ft.  e.  to  266  f t.  e:  of  Ruasell  at "  2^ 

ft.  e.  of  Ruasell  to  Chene  ats iron  4 

Grandy  ave '*  4 

Moran  st  628  ft "  3 

River  at.  975  ft  •'  4 

Fort  St.  480  ft '*  4 

Dixave , "  6 

Dix  ave.  309  ft    "  6 

&rd  ave.  to  Russell  st '•  4 

3ll  St.  763  ft ♦'  8 

.  of  Ruasell  to  Dequindre  ata "  4 

ire  at.  to  St.  Aubin  ave wood  3 

in  to  109  ft.  e.  of  Jos.  Campau  ave iron  4 

)m  alley  w.  of  St.  Aubin  ave.  w.  168  ft wood  2J4 

•n  to  Kercheval  aveS iron  6 

of  Mack  to  Hendrie  aves "  6 

alley  n.  of  Lafayette  ave "  4 

3t.  to  alley  n.  of "  4 

ave.  to  Noble  at.  and  on  both  aidea  of  Elton 

d  parka "  4 

to  144  ft.  a.  of  Piquette  avea , . . . .     "  4 

it.  to  Grand  River  ave "  6 

urren  ave.  348  ft "  6 
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Fifteenth  at.,  from  Bagg  to  Buchanan  stg iron 

First  St.,  from  Front  at  to  Jefferaon  ave *'' 

"       from  Jefferson  ave.  to  alley  n.  of.  " 

from  Woodbridge  to  Fort  sta " 

"       from  Fort  St.  to  Grand  River  ave " 

Florence  St.,  n.  from  Harper  ave.  184  feet " 

"  from  134  ft.  to  264  ft.  n.  of  Harper  ave " 

Forest  ave.,  from  Woodward  to  Cass  aves — wood 

"  crossing  Cass  av iron 

'*  from  Fourth  to  Seventh  sts *' 

from  National  ave.  to  Twelfth  St ** 

"  from  28  ft.  w.  of  Twenth-seventh  st.  to  Vinewood  ave.  .      " 

"  from  Woodward  ave.  to  324  ft.  w.  of  Rivard  St " 

**  crossing  Russell  st " 

"  f rom  Riopelle  to  S77  ft.  e.  of  Chene  sts " 

"  w.  from  Grandy  av.  225  ft wood 

"  crossing  Grandy  ave iron 

'•  from  Collins  to  Moran  sts " 

w.  from  Mt.  EUiott  ave.  717  f t " 

"  alley  n.  of ,  crossing  Orleans  st '* 

"  alley  n.of ,  from  w.  line  of  Orleans  to  alley  e.  of  Riopelle  ats.    ** 

Fort  St.,  from  Woodward  ave.  to  Griswold  st " 

**       from  Seventh  St.  to  Fourteenth  ave ** 

"       from  Fourteenth  ave.  to  Hoffman  st '* 

"       from  Hoffman  to  Twenty-fourth  sts ' 

*'       from  Twenty-fourth  to  Artillery  ave " 

*'       from  St.  Antoine  at.  to  Mt.  Elliott  ave " 

Fort  at.  w.  from  Helen  ave.  168  ft iron 

"       alley  n.  of  w.  from  Brush  st.  185  ft wood 

'*       alley  n.  of  from  Brush  to  St.  Antoine  sts iron 

Foundry  st.  from  Baker  st.to  Michigan  ave '' 

Fourth  at,  from  Lamed  to  alley  s.  of  Fort  sts " 

**  fromalleys.  of  Fort  St.  to  Grand  River  ave  " 

Fourth  ave.from  Grand  River  ave.  to  Bagg  st *' 

"  from  Bagg  to  Brigham  sts *' 

"  from  Brigham  st.  to  Holden  ave *' 

"  alley  e.  of  n.  from  Tuscola  St.  87  ft wood 

Fourteenth  ave.  from  Fort  st.  to  Lafayette  ave iron 

"  from  Lafayette  ave.  to  Bagg  st *' 

"  from  Bagg  St.  to  Grand  River  ave " 

"  from  Grand  River  ave.  to  s.  line  of  N.  Boulevard " 

"  w.  side  n.  from  Porter  st.  500  ft wood 

Fox  St.  from  Frank  st.  to  Alexandrine  ave  iron 

"     crossing  Alexandrine  ave ** 

Frank  st.  from  Fourth  ave.  to  114  ft.  w.  of  Sixth  st '• 

"        from  114  ft.  w.ol  Sixth  St.  to  75  ft.  w.  of  Fox  st *' 

Franklin  St.  from  Randolph  to  Beaubien  sts " 

•*  from  Beaubien  to  Orleans  sts " 

"  from  Orleans  to'25  ft.  e.  of  Dequindre  sts " 

*'  from  25  ft.  e.  of  Dequindre  st.  to  McDougall  ave '* 

"  from  Walker  to  Adair  st wood 

w.  f rom  Lieb  St.  810  ft *' 

*'  alley  s.  of,  from  McDougall  ave  to  Walker  st iron 

'*  alley  n.  of,  from  McDougall  ave.  to  Walker  st ** 

Frederick  st.  crossing  to  395  e.  of  John  R  st " 

"  w.  from  Hastings  306  ft " 


DIAM. 
INCHES. 
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KIND. 

iron. 


t. 
«. 

(« 


wood, 
iron. 


OATION. 

.  w.  of  Rivard  to  178  feet  e.  of  Russell  stfi. . . 

lubin  ave.  to  alley  west  of  Dnbois  st 

St.  to  Jos.  Campau  ave 

I  First  to  Second  sts 

Second  to  Third  sts 

ford  St.  to  alley  w.  of  Fourth  ave 

ward  ave.  to  Brush  farm 

»ien  st  to  e.  line  of  St.  Antoine  st 

Btings  St.  859  ft 

U  to  47  ft.  e.  of  Chene  st 

St.  to  Grandy  ave 

indy  ave 

an  ave.  to  G.  T.  R.  R 

A  ave.  368  ft 

frand  River  aves 

^oodward  ave.  to  Cass  st 

AS  to  Third  sts 

ird  St.  to  400  ft.  w.  of  Humboldt  ave 

ft.  w.  of  Humboldt  ave,  to  city  limits 

J.  from  Eighth  st.  110  ft 

igham  to  Buchanan  sts 

[ng  with  80  main  in  line  of  Buchanan  st,22ft 

of,  w.  from  Lincoln  ave.  47  ft 

of,  fromTrumbuU  ave.  to  alley  w.  of 

ave.  to  Pierce  st  

It.  to  Harper  ave 

ave.  322  ft 

I.  of  Harper  to  185  ft.  n.  of  Trombly  ave 

list 

)  Thirteenth  sts 

inth  St.  to  Wabash  ave 

tash  ave 

ard  ave.  to  Brush  st 

t.  to  city  limits 

ard  ave.  to  Raynor  st 

0  Milwaukee  aves 

r  to  State  sts 

'er  to  Atwater  st 

[ullett  farm  to  Orleans  st 

to  117  ft.  e.  of  St.  Aubin  ave 

0  Jos.  Campau  ave " 

lu  ave.  to  Walker  st " 

st '* 

to  300  ft.  w.  of  St.  Aubin  ave —  , .  .wood. 

lave.SOOft " 

n  ave.  to  275  ft.  e iron. 

t.  162ft *• 

st , *' 

b.  524  ft wood. 

;.  100  ft iron. 
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)  Grandy  ave  

OS.  Campau  aves wood. 

ard  to  Oaldand  aves iron. 

lo  ave.  to  south  line  of  L.  S.  R.  R '* 

let  s.  of  Leavitt  to  175  ft.  n.  of  Ranspach  sts   *' 


DIAM. 
INCHBS. 
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Hancock  ave.  crossing  Cass  to  65  ft .  e .  of  Hastings  st iron 

'*  f rom  Rivard  to  Riopelle  sts '• 

*'  from  St.  Aubin  ave.  to  Dubois  st  

from  281  ft.  w.  of  Chene  st.  to  Qrandy  ave 

e.  from  Mitchell  ave.  235  ft * ' 

e.  from  Collins  st.  92  f t 

w.  from  Moran  st,  305  ft 

from  alley  w.  of  EUery  pi.  to  alley  w.  of  Mt.  Elliott  ave. 

from  Fourth  to  Trumbull  aves 

from  National  ave.  to  64  ft.  w.  of  Thirteenth  st 

from  Wabash  to  Fourteenth  aves 

crossing  Fourteenth  ave 

from  7  ft.  w.  of  Twenty-seventh  st.  to  Vinewood  ave .... 

f  rom  Lasalle  to  Scotten  aves 

Harper  ave.  from  Woodward  ave.  to  175  ft.  e.  of  Mansur  st . 

crossing  Russell  st , 

crossing  St.  Aubin  ave  to  Dubois  st 

e.  from  Chene  st.  147  ft iron. 

w.  from  Qrandy  ave.  460  ft wood. 

"  from  Qrandy  to  Mitchell  aves, iron. 

Harriet  st.,  from  Randolph  to  St.  Antoine  sts 

Harrison  ave.,  from  Michigan  to  Qrand  River  aves 

from  Merrick  to  343  ft  n.  of  Kirby  aves 

alley  w  of,  from  Linden  st.  s.  to  Linden  st.  n 

Harvey  ave.,  from  Junction  to  500  ft  w.  of  Campbell  ave 

Hastings  St.,  from  Congress  to  Clinton  sts 

"  from  118  ft.  s.  of  Congress  to  Fort  sts 

"  from  Champlain  to  Croghan  sts 

from  Clinton  to  Catherine  sts 

from  Catherine  to  Watson  sts 

from  Watson  st.  to  Canfleld  ave 

from  Canfleld  to  Forest  aves 

crossing  Hancock  ave 

crossing  Warren  ave 

crossing  Theodore  st 

from  Farnsworth  St.  to  Ferry  ave 

from  Harper  to  Piquette  aves 

from  Piquette  ave.  to  north  line  of  N.  Boulevard 

from  20  ft.  n.  of  N.  Boulevard  to  Custer  aye 

alley  w.  of,  n.  from  n.  line  of  N.  Boulevard,  553  ft — 

alley  w.  of,  s.  from  Custer  ave.,  28  ft 

Hazel  St.,  from  Harrison  ave.  to  156  ft.  w.  of  Twelfth  st 

"         .from  156  w.  of  Twelfth  st.  to  96  ft.  e.  of  Thirteenth  st. . . 

"  e.  from  Thirteenth  st.  96  f t 

Heck  pi.,  crossing  Forest  ave 

"        from  Forest  to  Hancock  aves 

Heidelberg  st..  crossing  Jos.  Campau  ave 

e.  from  Jos.  Campau  ave.,  270  ft .wood. 

from  270  ft.  to  445  ft.  e.  of  Jos.  Campau  ave iron. 

from  alley  e.  of  McDougall  to  Elm  wood  aves *' 

crossing  Elmwood  ave  39  ft 

Helen  ave.,  from  Jefferson  ave.  to  Croghan  st 

**  from  Qratiot  ave.  to  s.  line  of  N.  Boulevard 

Hendricks  St.,  from  St.  Aubin  ave.  to  Dubois  st 

from  Dubois  st.  to  alley  w.  of  McDougall  ave 

from  alley  e.  of  McDougall  to  Elmwood  aves 
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iwe.  to  560  ft.  b.  of  John  R  st iron.  4 

,ve "  4 

toCUffordst    •♦  4 

▼68 "  6 

Ueye.  190  ft "  4 

ten  aves **  4 

toBeaubienst **  4 

.  Beaubien  farm **  3 

1  to  Russell  St *'  4 

le  sts •*  3 

to  Fourth  St '*  3 

IT  w.  of  Trumbull  ave "  4 

bull  to  National  aves **  8 

sts. *'  8 

» Second  aves **  6 

ird  aves wood.  8 

pth  aves iron.  4 

io  Crawford  st wood.  3 

to  Commonwealth  ave iron.  4 

'er  ave "  4 

sr  ave.  63  ft *'  4 

lst.281ft  "  4 

Tioisavee **  4 

Oakland  ave "  4 

Cthsts "  4 

idge  to  Twenty-fourth  st "  6 

1  to  Twenty-fifth  sts **  4 

854ft "  4 

85  ft.  n.  of  Brandon  ave "  6 

l&igran  ave "  4 

B.toMyrtle8t "  6 

272ft wood.  3 

It564ft iron.  4 

er  ave.  65  ft •*  4 

venthst.  340 •*  4 

ve  to  Butternut  st *'  4 

mt  st '*  6 

8t.toL.8.RR "  4 

anst *'  6 

t "  4 

7  w.  of  McDougall  ave wood.  2^ 

Dougall  ave iron.  8 

Lgall  ave.  85  f t.  e wood.  3 

of  McDougall  to  Elmwood  aves iron.  4 

»iy  St.  to  Mt.  Elliott  ave." **  4 

ft,8 "  3 

rt wood.  2J4 

v^.  of  Beaubien  st Iron.  3 

270ft wood.  2J4 

iron.  4 

Intoine  st wood.  2J4 

b iron.  4 

Castings  sts wood.  2^ 

iron.  4 

sell  sts wood.  2J4 

iron.  4 
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Illinois  St.,  from  Russell  st.  e.  241  f t wood. 
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from  233  ft.  w.  of  Riopelle  to  Dequindre  sts iron. 

from  Dequindre  st.  to  St.  Aubin  ave wood. 

crossing  St.  Aubln  ave iron. 

from  St.  Aubin  to  Grandy  aves 

crossing  Dubois  st  

crossing  Chene  st 

from  Grandy  to  Jos.  Campau  aves wood. 

from  McDougall  ave.  e.  241  f t iron. 

from  241  ft.  e.  of  McDougall  ave.  e.  180  ft " 

Indiana  st.,  from  Beaubien  to  St.  Antoine  sts wood. 

•*  crossing  St.  Antoine  st iron. 

from  St.  Antoine  to  Hastings  sts wood. 

crossing  Hastings  st iron. 

from  Hastings  to  Rivardsts wood. 

crossing  Rivard  st iron. 

from  Rivard  to  Russell  sts wood. 

crossing  Russell  st iron. 

Ingersoll  St.,  e.  from  Wesson  ave.  226  ft 

Iron  St.,  from  Wight  st.  to  Jefferson  ave 

Irving  St.,  f rom'Crawf ord  to  Seventh  sts 

Jay  St.,  from  Riopelle  st.  to  44  ft.  w.  of  McDougall  ave 

Jefferson  ave.,  from  Griswold  to  Orleans  st 

from  Dequindre  st.  to  M.  C.  Belt  Line 

from  M.  C.  Belt  line  to  Crane  ave 

from  Meldrum  ave.  to  Pumping  Works 

from  Griswold  to  First  sts 

alley  s.  of,  from  alley  w.  of  Woodward  ave.  to  alley  w. 

of  Griswold 

alley  s.  of,  from  Shelby  to  Case^sts 

alley  s.  of,  from  alley  w.  of  Bates  to  Randolph  sts 

alley  s.  of,  from  Brush  to  Beaubien  sts 

alley  s.  of,  e.  from  Beaubien  st.  189  ft 

alley  n.  of,  from  alley  w.  of  Bates  to  St.  Antoine  sts. .. 

alley  n.  of,  from  alley  e.  of  Griswold  to  First  sts 

alley  n.  of,  from  First  to  Third  sts 

Jerome  ave.,  n.  from  Piquette  ave,  473  ft 

**  from  Milwaukee  ave.  to  the  N.  Boulevard 

Joe  St.,  n.  from  Michigan  ave.  887  ft 

John  R.  St.,  from  Miami  to  Madison  aves 

'*  from  Madison  to  Adams  ave 

**  from  Adams  ave.  to  Columbia  st 

from  Columbia  St.  to  Edmund  pi 

from  Edmund  pi.  to  Erskine  st 

crossing  Eliot  sf 

crossing  Rowena  st  . 

from  Brady  st.  to  Piquette  ave 

n.  from  Baltimore  ave.  250  ft 

s.  from  Milwaukee  ave.  30  ft '• 

Johnson  st.,  e.  from  Nineteenth  st.  240  f t •* 

Jones  St.,  from  Cass  to  160  ft.  w.  of  Fifth  sts ,    ** 

"         e.  from  Sixth  St.  240  ft " 

Jos.  Campau  ave.,  from  Atwater  to  Clinton  sts ** 

from  Jay  to  Waterloo  sts    " 

from  Cleveland  st.  to  Gratiot  ave *' 

from  s.  line  of  Ghratiot  ave.  to  St.  Joseph  st *' 
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LOCATION.  KIND. 

rom  St.  Joseph  to  302  ft.  n.  of  Oarfleld  ave iron. 

"rom  Theodore  to  95  n.  of  Frederick  sts ** 

\.  from  Ferry  ave.  237  ft 

!rom  163  ft.  8.  of  Hendrie  to  Medbury  aves ^' 

I.  from  Trembly  ave.  812  ft ** 

0  alley  e.  of  Third  aves ** 

lave,  to  Fifth  8t " 

Biver  8t.  to  Driggs  ave " 

Fort  St.  to  15  ft.  8.  of  Wabash  ave ** 

8,  side  of  Fort  st.  to  n.  of  G.  T.  R.  R ** 

n  Mt.  Elliott  to  Beaufait  aves '' 

a  Field  to  Sheridan  ave ** 

Q  Twenty-eighth  St.  193  ft ** 

oodward  to  w.  line  of  Cass  aves ** 

Crawford  St.  480  ft '» 

Crawford  st.  188  f t •' 

venth  St.  to  Trumbull  ave ** 

tmmonwealth  to  National  aves ,  *' 

u-rison  ave.  to  195  ft.  w.  of  Twelfth  st *' 

cteenth  to  Eighteenth  sts ^ ' 

Twenty-seventh  st.  211  ft *' 

?  John  R.  st ** 

Russell  St.  216  ft •* 

St.  Aubin  ave.  300  ft '* 

Chene  st.  440  f  t " 

fGrandyave ** 

Hellen  ave.  238  f  t " 

Fourth  to  Fifth  sts " 

m  Tenth  st.  430  ft ♦' 

oa  Twelfth  st.  550  ft wood. 

I.  of,  from  alley  e.  of  Fourth  to  alley  e.  of  Twelfth 

iron. 

n.  of,  from  Fifth  to  Eighth  sts " 

n.  of,  from  Eighth  to  Tenth  sts " 

m  Dry-dock  St.  214  ft.. '' 

m  Griswold  to  Shelby  sts " 

from  Tenth  st.  743ft *• 

n  743 ft  w.  of  Tenth  st.  to  M.  C.  R.  R.  bridge '* 

ssing  Fourteenth  ave " 

n  Fourteenth  ave.  to  Fifteenth  st " 

m  Fifteenth  to  alley  w.  of  Sixteenth  sts " 

m  Twenty-first  to  Twenty-second  sts " 

n  Twenty-third  to  Twenty-fourth  sts " 

rom  Scotten  ave.  238  f  t    " 

ly  8.  of,  from  Griswold  to  Shelby  sts " 

y  8.  of,  from  Wayne  to  First  sts " 

ly  8.  of,  from  First  to  Fourth  sts " 

>y  8.  of,  from  Fifth  to  Tenth  sts " 

>y  n.  of,  from  Shelby  to  First  sts ** 

>y  n.  of,  from  First  to  Tenth  sts " 

>y  n.  of,  e.  from  Fourteenth  ave.  190  ft *' 

Hver  to  Fort  sts '* 

Port  St.  to  M.  C.  R.  R " 

I  Twenty-second  St.  240  ft wood. 

ig  Twenty-second  st iron. 

164  ft.  e.  to  662  ft.  w.  of  Crawford  st " 
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LOOATION. 


KIND. 


(( 


(( 


Langley  ave.,  w.  from  Twenty-seventh  st.  340  ft iron 

Lansing  ave.,  n.  from  Fort  st.  1968  feet 

"  from  Dix  to  Toledo  aves 

Lamed  St.,  from  Bates  to  Brush  sts 

'•  from  St.  Antoine  to  Dequindre  sts 

"  from  Riopelle  st.  to  St.  Aubin  ave ^ 

"  from  St.  Aubin  to  Elmwood  aves 

*'  crossing  Lieb  St.  24  fc. 

"  from  Lieb  St.  to  Mt.  Elliott  ave wood 

"  w.  from  Helen  ave.  156  ft iron 

"  from  Woodward  ave.  to  alley  w «• 

from  Third  to  Fourth  sts " 

"  from  Fourth  to  Fifth  sts ♦' 

Lasalle  ave.,  n.  from  Michigan  ave.  606  ft '♦ 

"  from  G.  T.  R.  R.  to  400  ft.  n.  of  Nail  ave »' 

from  359  ft.  s.  to  398  n.  ft.  of  Hancock  ave 

Laurel  St.,  ffom  Grand  River  to  Wabash  aves 

Leavitt  ave.,  from  Wesson  to  Livernois  aves 

L9dyard  st.,  from  Cass  to  Third  aves 

Lieb  St.,  from  Wight  st.  to  Jeffenion  ave 

"       from  Jefferson  ave.  to  Champlain  st 

"       from  Champlain  to  Croghan  st 

Leland  St.,  w.  from  Beaubien  206  ft 

"  from  Beaubien  to  Hastings  sts wood 

crossing  Hastings  st iron 

"  from  Hastings  to  Russell  sts wood 

*'  crossing  Russell  st iron 

e.  from  Russell  St.  306  ft wood 

w.  from  Riopelle  St.  212  ft iron 

from  28  ft.  e.  of  Orleans  to  21  ft.  e.  of  Dequindre  sts " 

from  21  ft.  e.  of  Dequindre  to  101  ft.  w.  of  Dubois  st wood 

''  from  101  ft.  w.  of  Dubois  to  Chene  sts iron 

crossing  Chene  st 

e.  from  Chene  160  ft 

from  160  ft.  e.  of  Chene  st.  to  Grandy  ave. wood 

crossing  Grandy  ave iron 

•"  from  Grandy  to  Jos  Campau  aves wood 

'*  crossing  Jos.  Campau  ave iron 

"  from  Jos.  Campau  to  McDougall  aves wood 

"  crossing  McDougall  ave iron 

"  from  McDougall  ave.  to  Collins  st ** 

"  from  240  ft.  w.  of  Moran  St.  to  Gratiot  ave " 

!Leroy  pi.,  n.  from  Forest  ave.  251  ft « " 

Leverette  St.,  from  Seventh  to  Eighth  sts. *' 

e.  from  Twelfth  St.  307  ft " 

ILewis  St.,  from  Cass  to  Fourth  sts *' 

.Lincoln  ave.,  from  Grand  River  ave.  to  alley  n " 

crossing  Brigham  St.  86  ft " 

"  from  Brigham  st.  to  Holden  ave ** 

"  alley  w.  from  alley  n.  of  Grand  River  ave.  to  Brigham  st.    *' 

"  alley  w.  of,  s.  from  Brigham  St.  16  ft '* 

Xiinden  st.,  w.  from  Harrison  ave.  140  ft " 

"  e.  from  Twelfth  st.  218  ft wood 

crossing  Twelfth  st iron 

from  Twelfth  to  Thirteenth  sts wood 

*'  crossing  Thirteenth  st. iron 
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iTION.  KIND. 

h  St.  to  Wabash  aye wood 

Bh  ave iron 

iO  45  ft.  e.  of  Fourteenth  aves '* 

mthst " 

.  to  Eighteenth  sts wood 

K>ldt  ave .' iron 

>f  Humboldt  to  Maybury  aves *' 

.ye.  to  Twenty-fourth  St " 

Ifth  to  26  ft.  e.  of  Twenty-Sixth  st " 

re.  toM.  C.R.  R " 

R.  R.  to  n.  line  of  city " 

rer  ave.  to  Fourth  st " 

to  alley  e.  of  Trumbull  ave " 

f  Trumbull  to  80  ft.  e .  of  National  ave *  * 

Jave.SOft " 

to  Wabash  aves. *' 

1  ave.  to  Buchanan  st '* 

St.  912  ft " 

)Mt.  Elliott  aves " 

>  Orleans  st '. *• 

ave.  to  Crawford  st '* 

ihst 

►  Seventh  sts 

L  St.  to  Lincoln  ave 

tl  ave.  to  Twelfth  st 

Cadillac  aves 

450  ft.  e.  of  Eimwood  aves 

Eileryst.  to  Mt.  Elliott  ave 

liott  ave 

t  to  812  ft.  e.  of  Concord  aves 

.  to  Baldwin  aves 

Helen  ave.  w.  80  f  t 

>lne  St.  to  Kim  wood  ave 

•m  Brush  st.  to  alley  w 

m  Brush  to  St.  Antoine  sts 

>m  Brush  to  alley  w.  of 

m  Brush  to  St.  Antoine  st *' 

Crom  Wabash  aves wood 

!rom  Fourteenth  ave " 

ack  ave Iron 

ater  to  Clinton  sts " 

lot  to  Canfield  aves " 

It  to  Berlin  sts. " 

leld  to  31  ft.  n.  of  Gardeld  aves '' 

f,  n.  from  Mullett  st.  40  ft ** 

!,  from  Mullett  to  Antietam  st wood 

,  from  Antietam  to  Jay  sts '* 

!,  from  Cleveland  to  Hendricks  sts iron 

!,  from  Hendricks  to  Hunt  sts wood 

!,  from  Hunt  to  Charlevoix  sts iron 

',  from  Charlevoix  to  Arn4t  sts wood 

!,  from  Berlin  to  Heidelberg  sts ^^ 

from  Mullett  to  Chestnut  sts iron 

,  from  Waterloo  to  Preston  sts *' 

ith  St.  to  813  ft.  w.  of  Eighteenth  st " 

River  ave.  to  Twenty-sixth  st " 
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MoKinstiy  ave.,  n.  from  River  st.  875  feet iron. 

"  from  Fort  St.  to  n.  line  of  Toledo  ave *' 

MoMiUan  ave.,  crossing  Livemois  ave '' 

Madison  ave.,  from  Witherell  to  John  R.  St.,  n.  and  s.  sides " 

''  alley  s.  of,  from  John  R.  to  Randolph  sts " 

**  alley  n.  of ,  from  John  R.  to  Randolph  sts " 

Magnolia  St.,  from  Harrison  ave.  to  Thirteenth  st " 

**  from  Thirteenth  St.  to  Wabash  ave " 

*'  from  Eighteenth  St.  to  Sullivan  ave " 

*'  from  Sullivan  to  Maybury  aves wood. 

*i  crossing  Humboldt  ave iron. 

*'  crossing  Twenty-fourth  St •' 

"  w.  from  Twenty-third  st.  190  f t ; .  .wood. 

'*  from  Twenty-fourth  st.  to  alley  e.  of *' . 

**  from  Twenty-seventh  st.  to  Vinewood  ave iron. 

Maple  St.,  from  Qratiot  ave.  to  Orleans  st " 

*•         from  Orleans  St.  to  St.  Aubin  ave " 

"         from  St.  Aubin  to  alley  w.  of  McDougall  aves wood . 

**         from  alley  e.  of  McDougall  ave.  e.  192  ft " 

Marcy  St.,  w.  from  Fourth  ave.  158  ft  iron. 

**  from  168  ft.  e.  of  Fourth  ave.  to  Crawford  st " 

Mark  St,  w.  from  Twelfth  St.  180  ft " 

Martin  pi.,  from  Woodward  ave.  to  John  R.  st •• 

Maybury  ave ,  from  Mich.  ave.  to  n.  line  of  Ash  st .  " 

*•  from  Ash  to  Buchanan  sts *' 

"  from  Buchanan  st.  to  L.  S.  R.  R wood. 

Mechanic  St.,  from  Brush  to  Beaubiea  sts iron. 

Medbury  ave.,  e.  from  Woodward  ave.  1070  ft '* 

**  crossing  St.  Aubin  ave.  *' 

**  w.  from  St.  Aubin  ave.  730  ft ** 

*'  w.  frojn  Dubois  St.  146  ft 

"  from  850  ft.  w.  of  Grandy  to  Jos.  Campau  aves " 

Meldrum  ave.,  from  Jefferson  ave.  to  Congress  st '* 

'*  from  Wight  to  46  ft.  n.  of  Fort  st '' 

'*                  from  46  ft.  n.  of  Fort  st.  to  360  ft.  n.  of  Kercheval  ave.    '* 
•*  from  Mack  to  Qratiot  aves " 

Merrick  ave.,  crossing  Cass  ave " 

*•  from  Second  to  Third  aves " 

e.  from  Crawford  St.  21  ft " 

from  21  ft,  e.  to  387  ft.  e.  of  Crawford  st " 

•*  '  e.  from  Lincoln  ave.  176  ft " 

**  from  TrambuU  ave.  to  Twelfth  st " 

•*  w.  from  Twelfth  St.  214  ft *' 

'*  from  214  ft,  w.  of  Twelfth  st.  to  Wabash  ave wood. 

"  from  Twenty-seventh  st.  to  Vinewood  ave iron. 

Miami  ave.,  from  Witherell  to  John  R.  st " 

**  alley  w.  of,  from  Qratiot  ave.  to  alley  s "   , 

"            alley  w.  of,  from  Gratiot  ave.  to  alley  s.  of  Witherell  st. . .     *' 
•*  alley  e.  of ,  from  Gratiot  ave.  to  John  R.  st *' 

Michigan  ave.,  from  Woodward  ave.  to  Cass  st *' 

**  from  Washington  ave.  to  First  st '* 

'*  from  First  to  Twenty-fourth  sts " 

*'  from  Twenty- fourth  st.  to  Livemois  ave ** 

"  alley  s.  of,  from  Shelby  to  Cass  sts '' 

"  alley  n.  of.  from  alley  e.  of  Griswold  st.  to  alley  e  of 

Washington  ave ** 
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3ATI0N.  KIND. 

',  from  alley  w.  of  Washington  ave.  to  alley 

188  St iron. 

St.  to  n.  line  of  Wabash  B.  R ** 

1.  of  AnthoD  St.  to  157  ft.  n.  of  McMillan  at. . .  " 

leventh  st " 

list '* 

iubien  St.  to  Qreen  ave " 

ublen  St.  to  414  ft.  e.  of  Russell  st '^ 

to  642  ft.  s.  of  Fort  st " 

.642  ft '* 

ittot  ave.  265  ft " 

n.  of  Gratiot  to  Canfield  aves " 

Id  to  216  ft.  n.  ef  Warren  ave '* 

I.  of  Theodore  to  175  ft.  n.  of  Frederick  sts..  '* 

I.  of  Hendrie  to  Harper  ave " 

per  ave.  324  ft '* 

jly  ave.  to  47  ft.  s.  of  N.  Boulevard " 

iliac  square  51  f t. *' 

tnerst.  375  ft ♦* 

rom  alley  w.  of  Cadillac  sq.  to  Randolph  st. .  *' 
torn  alley  e.  of  Woodward  ave.  to  alley  e.  of 

from  Farmer  st.  to  alley  w.  of  Randolph  st . . .  "" 

oodward  ave.  412  ft " 

e.  of  Park  st.  to  Cass  ave *' 

e.  of  Woodward  ave.  to  Brush  st '  * 

h  to  St.  Antoine  sts    '* 

ntoine  to  Hastings  sts " 

ings  to  Russell  sts " 

w.  from  Beaubien  st.  240  ft wood. 

JO  Trombly  aves iron. 

.  to  182  ft.  n.  of  Porter  st " 

Diz  ave.  to  268 ft.  n.  of  McMillan  st  '' 

ft.  s.  of  Wight  to  1125  ft.  s.  of  Waterloo  sts. .  '* 

5  ft.  8.  of  Waterloo  to  Preston  sts *' 

3Ston  St.  to  Mack  ave " 

<jk  to  Gratiot  aves " 

atiot  ave.  to  city  line *' 

ave.  to  Chene  st *' 

Dine  St.  to  Elmwood  ave *' 

fth  to  Thirteenth  sts ** 

iver  to  Hubbard  aves " 

to  Russell  sts ** 

ligan  to  Grand  River  aves " 

s.  of  Lysander  to  156  ft.  n.  of  Putnam  ave ** 

ickto  345  ft.  n.  of  Kirby  aves " 

snth  to  Twentieth  sts " 

idry  St.  in  Griffins  foundry ** 

t  to  Baker  sts " 

r  to  Newark  sts ** 

1  ave.  150  ft *• 

of  Fourth  ave.  toCrawford  st " 

Seventh  sts " 

on  ave.  283  ft... ** 

ton  to  Hamlin  aves " 

Ifth  St.  185  ft •* 
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LOCATION.  KIND.      ^^^ 

Orchard  st.  from  First  to  e.  side  Elton  Park '*  4 

"  from  w.  side  Elton  Park  to  Sixth  St '*  4 

**  from  Sixth  St.  to  Trumbull  ave "  6 

Orleans  St.  from  Atwater  St.  to  Jefferson  ave '•  10 

"  from  Jefferson  ave.  to  Reservoir  Grounds "  8 

"  crossing  Leland  St.  5? ft •'  6 

*'  from  Alexandrine  to  Canfield  aves *  6 

"  n.  from  Garfield  ave.  252  ft "  4 

f mm  252  ft.  n.  of  Garfield  to  195  ft.  n.  of  Forest  aves '  (i 

**  from  Trombly  ave.  to  Lyman  st *'  4 

"  from  Congress  St.  to  Reservoir '*  34 

"  from  reservoir  to  Scott  st "  30 

,•  s.  from  Garfield  ave.  30  ft "  30 

Ottawa  St.  e.  from  Thirteenth  St.  130  ft 3 

Pallister  ave.  crossing  Woodward  ave  **  4 

**  from  Woodward  ave.  to  Russell  st wood.  :i 

"  from  Russell  st.  to  393  ft.  e.  of  St.  Aubin  ave iron.  6 

Palmer  ave.  from  Woodward  ave.  to  w .  line  of  Brush  farm '  •  4 

"  crossing  Russell  st "  4 

•'  crossing  St.  Aubin  ave 4 

"  e.  from  Dubois  St.  42U  feet '  4 

"  crossing  Grandy  ave *  4 

Park  pi.  from  Michigan  ave.  to  State  st 4 

Park  St.  from  Woodward  ave.  to  alley  s.  of  Columbia  st '  6 

"       from  Henry  to  Peterboro  sts ' ;  4 

Parsons  st.  from  Woodward  to  Cass  aves 4 

Perry  st.  from  Sixth  to  319  ft.  w.  of  Seventh  st "  4 

"       from  alley  e.  of  Trumbull  ave.  e.  300  [fl wood.  2J4 

"       from  alley  w.  of  Trumbull  to  National  aves "  2J4 

alley  s.  of,  from  alley  e.  of  Trumbull  ave.  e.  276  ft iron.  3 

crossing  Humboldt  ave "      3  and  4 

Peterboro  st.  from  Woodward  to  Cass  aves wood.  2J4 

Fiercest,  from  Dequindre  St.  to  St.  Aubin  ave .•    '*  3 

*'         crossing  St.  Aubin  ave iron.  4 

"         e.  from  St.  Aubin  ave  275  ft *'  4 

*•         w.  from  Dubois  st  172  ft "  3 

*•         crossing  Dubois  st **  4 

"         from  Dubois  to  Chene  sts wood.  2J4 

"         crossing  Chene  st iron.  4 

•*        from  Chene  st.  to  180  ft.  w.  of  Jos.  Campau  ave wood.  8 

**         crossing  Jos.  Campau  ave iron.  3 

Pine  St.  from  Seventh  st.  to  National  ave "  4 

"       from  National  ave.  to  Twelfth  st "  3 

"       crossing  Twelfth  st "  4 

Pitcher  st.  from  Cass  to  alley  e.  of  Third  aves '*  4 

"  w.  from  Fourth  ave.  150  ft "  3 

"  from  150  ft.  w.  of  Fourth  ave.  to  Crawford  st ♦'  4 

"  ftom  Sixth  to  Seventh  sts "  4 

Piquette  ave.  from  Woodward  ave.  to  Beaubien  st "  4 

'*  trom  Beaubien  to  Hastings  sts '*  S 

'*  from  Hastings  to  Russell  sts *'  4 

"  from  Wabash  to  Fourteenth  aves "  4 

**  e.  from  Sullivan  ave.  121  ft iron.  4 

Pleasant  ave.,  n.  from  River  st.  515  ft "  4 

Plum  St.,  from  Second  St.  to  alley  e.  of  Trumbull  ave '*  4 

from  Trumbull  ave.  to  alley  e.  of **  d 
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nave.4M)0ft "  4 

Liyemois  aves '•  4 

FourteeDth  sves "  4 

ithst "  4 

ihgt *♦  4 

B.  to  209  ft.  w.  of  Twenty-third  st "  4 

■t.  210  ft "  3 

th  St.  160  ft •  4 

Dth  ave 4 

ithave.  172  ft ••  3 

ithat.  18Qft •*  4 

Eighteenth  to  Nineteenth  sts wood.  8 

io  Twenty-first  sts iron.  8 

.flr»t  St.  175  ft wood.  2^4 

lecond  St.  225  ft iron.  8 

!ond  to  Twenty-third  sts '*  4 

rd  to  Twenty-fourth  sts wood.  2J4 

irth  sc.  to  W.  Boulevard,  east  side iron.  4 

dave.27ft '•  « 

>  Scotten  aves **  3 

iave.271ft •  4 

alley  e.  of  Thirteenth  st.  120  f  t.  w •  3 

287  ft.  w.  of  Second  aves wood.  3 

lave.313ft "  2^ 

>  Elmwood  aves "  3 

I  to  Mt.  Elliott  aves iron.  4 

n  to  Beaufait  aves •*  4 

dward  ave.  60  ft "  0 

.  of  Woodward  to  Cass  aves.,  w.  line '*  4 

ave.  to  58  ft.  w.  of  Seventh  st 4 

ull  ave.  to  Twelfth  st *  4 

of  Atwater  st.  to  Jefferson  ave "  4 

to  Congress  sts "  4 

r  St.  to  24  in.  main  in  Cadillac  Square "  8 

ss  St.  to  Adams  ave "  0 

.  from  Atwater  st "  3 

om  alley  s.  of  Fort  to  Cham  plain  sts '  4 

om  alley  n.  of  Croghan  st.  to  Qratiot  ave. .     "  4 

tiotave "  10 

»  Gratiot  aves **  4 

ond  to  Livernois  aves *'  4 

st.403ft '•  3 

I  St.  135  ft '•  4 

1  to  438  ft.  w.  of  Campbell  aves *'  4 

isin  to  30  in.  branch '*  24 

r.  sides  of  Basin "  24 

ave.  156  ft "  4 

8  ft.  w.  of  Lovett  aves "  4 

St.  to  Jefferson  ave "  8 

I  ave.  to  Larned  st *'  12 

roghan  sts *'  8 

.ttst "  8 

>  Gratiot  ave "  6 

•t.,  47  ft '*  4 

High  to  Winder  sts wood.  2^ 

o  Adelaide  sts iron.  4. 

St.  to  27  ft.  n.  of  Hancock  ave **  6 
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Riopelle  St.,  alley  e.  of,  s.  from  Canfleld  ave.  218  ft *' 

Rivard  at.,  from  Atwater  st.  to  Jefferson  ave " 

"  from  Lamed  to  Congress  sts " 

"•  from  Jefferson  to  Clinton  aves '* 

*'  f  rom  MuUett  St.  to  Qratiot  ave " 

"  from  Gratiot  ave.  to  Watson  St " 

"  from  Eliot  St.  to  Warren  ave " 

*'  from  Warren  ave.  to  Farnsworth  st wood. 

"  from  Farnsworth  st.  to  221  ft.  n.  of  Ferry  ave iron. 

''  crossing  Piquette  ave " 

''  from  alley  n.  of  N.  Boulevard  to  Pallister  ave ** 

River  St.,  w.  from  Third  st.  280  f  t " 

from  Fifth  to  Sixth  sts '* 

"         from  Sixth  st.  to  e.  side  M.  C.  R.  R.  tracks iron. 

crossing  M.  C.  R.  R  tracks,  270  ft " 

from  w.  line  of  M.  C.  R.  R.  tracks  to  525  ft.  w.  of  Twenty- 

fourthst " 

'*        from  Pleasant  ave.  to  Campau  st '' 

"         from  Campau  st.  to  main  entrance  Exposition  grounds  a.  . . .    '' 

'*        s.  of  main  into  Exposition  grounds*. " 

'*        from  main  into  Detroit  &  Lake  Superior  Copper  Works. ...    " 

Roby  St.,  n.  from  Ferry  ave.  3-25  ft " 

Rose  St.,  from  Eighteenth  to  Twentieth  sts *' 

Rowena  St.,  from  Woodward  ave.  to  Riopelle  st *' 

Rowland  St.,  s.  from  State  St.  187  ft " 

n.  from  State  St.  237  ft " 

Russell  St.,  from*Congress  to  Croghan  sts " 

"  from  Catharine  to  Watson  sts *' 

"  from  Watson  st.  to  Qarfield  ave " 

"  from  Qarfield  to  s.  of  Hendrie  aves " 

*'  from  s.  of  Hen drie  to  s.  of  Piquette  aves " 

*'  from  s.  of  Piquette  to  Pallister  aves *' 

alley  e.  of,  from  Chase  to  Fort  sts wood. 

Savoy  St.,  from  Twenty-first  to  Twenty-second  sts iron. 

*  *         from  Twenty-third  to  Twenty-fourth  sts " 

Schulte  ave.,  from  alley  n.  of  N.  Boulevard  to  Pallister  ave '* 

Scott  St.,  from  Orleans  st.  to  Chene  st '* 

"         from  Riopelle  St.  to  St.  Aubin  ave " 

from  St.  Aubin  ave.  to  Dubois  st " 

crossing  Dubois  st " 

"         e.  from  Dubois  st.  190  f  t wood. 

from  435  ft.  w.  of  to  499  ft.  e.  of  Chene  st iron. 

"         crossing  Chene  st " 

"         from  75  ft.  w.  of  Grandy  to  Jos.  Campau  aves " 

Scotten  ave.,  from  Fort  st.  to  Dix  ave iron. 

"  from  Dix  ave  to  Buchanan  St. " 

from  Buchanan  st.  to  McGraw  ave " 

Second  st. ,  from  Front  st.  to  alley  n.  of  Jefferson  ave ** 

'•  from  Michigan  ave.  to  Plum  st " 

from  High  to  166  ft.  n.  of  Henry  st " 

Second  ave.,  from  Bagg  st.  to  30  ft.  n.  of  Prentiss  ave '' 

'*  crossing  Canfield  ave *' 

"  s.  from  Holden  ave.  1 ,009  ft wood. 

'*  from  Holden  to  205  ft.  n.  of  Milwaukee  ave iron. 

alley  e.  of,  from  Prentiss  ave  to  alley  s.  of wood. 

Selden  ave.,  from  Woodward  to  Third  aves Iron. 


DIAM. 
INCHB8. 

4 
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lOATION. 


KIND. 


t( 


it 


it 


<( 


it 


I  sve  to  Crawford  st iron. 

c  Seventh  sts wood. 

renth  8t Iron. 

t.  to  alley  n.  of  Lafayette  aye 

.  of  Lafayette  ave.  to  Bagg  at 

rt.  to  Qrand  River  ave 

River  ave.  to  Brigham  st 

g^hamst 

jn  to  150  ft.  n.  of  Lysander  st wood. 

B.  of  Lysander  st.  to  Warren  ave iron. 

B.  of  Kirby  to  Hudson  aves " 

1.  to  839  ft.  n.  of  Stanley  ave *' 

Crom  alley  n.  of  Pine  to  Spruce  sts *' 

>rt  St.  to  28  ft.  s.  of  Poplar  st iron. 

ft.  8.  of  Poplar  to  s.  line  of  Buchanan  st *' 

line  of  Buchanan  st.  to  20  ft.  s.  of  Hancock 


«t 


it 


it 


tt 


Kirby  ave.  182  ft 

'.  Boulevard 

Inewoodave 

r  to  Woodbridge  sts 

ridge  st.  to  Jefferson  ave 

ridge  St.  to  Jefferson  ave 

»n  to  Michigan  ave 

tte  to  alley  s.  of  Michigan  ave 

'erson  to  Kerchevai  aves 

ngs  St.  to  Elmwood  ave -. 

ird  ave.  to  Clifford  st 

to  alley  n 

>f  Labrosse  st.  to  Bagg  st 

it.  88  ft 

)f  Bagg  St.  to  473  ft.  n.  of  Grand  River  ave. . . 

of  Grand  River  ave.  to  Brigham  st 

am  st 

of  Briffhain  to  Lysander  sts 

lyette  ave.  to  Myrtle  st , 

tie  to  Buchanan  sts '* 

lanan  St.  to  Grand  River  ave " 

id  River  to  McGraw  aves " 

f,  from  Lafayette  ave  to  Howard  st '' 

rard  to  Oakland  ave " 

iver  ave.  to  Noble  st " 

D  Second  sts " 

urd  to  Cass  aves " 

>  Seventh  sts *' 

.  of  Trumbull  to  National  ave wood. 

am  alley  w.  of  Seventh  st.  to  alley  e.  of  Trum- 


t( 


It 


ft.  e.  of  Dequindre  st.  to  260  ft.  w.  of  St.  Au- 

m 

I  St.  Aubin  ave  260  ft 

vater  to  Congress  st 

tigress  St.  to  Gratiot  ave 

itiot  ave.  to  Elizabeth  st 

Eabeth  to  Aldelaide  sts. 

lelaide  to  Watson  sts 


iroD. 


DIAM. 
INGHB8. 
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St.  Antoine  St.,  from  Watson  to  Famsworth  sts iron. 

"  n.  from  Piquette  ave.  445  f t *' 

"  n.  from  Milwaukee  ave.  378  ft " 

St.  Aubin  ave.,  from  Atwater  at.  to  Harper  ave "• 

'*  crossing  Trombly  ave " 

"  from  Lamed  to  Congress  sts " 

"  alley  w.  of,  s.  from  Ferry  ave.  266  ft  wood. 

St.  Clair  pi.,  e.  from  Nineteenth  st.  284  ft iron. 

St.  Joseph  St.,  from  Russell  to  Riopelle  sts " 

"  crossing  Riopelle  st •' 

"  from  Riopelle  st.  to  310  ft.  e.  of  St.  Aubin  ave " 

**                from  310  ft.  e.  of  St.  Aubin  ave.  to  202  ft.  e.  of  Chene  st.    '' 
"  from  202  ft.  e.  of  Chene  St.  to  Grandy  ave •' 

St.  Joseph  St.,  crossing  McDougall  ave iron. 

'•  e.  from  McDougall  ave.  438  ft " 

St.  Paul  ave.,  from  Townsend  to  Baldwin  aves " 

Stanley  ave.,  from  Seventh  st.  to  Trumbull  ave •' 

Standish  st.,  from  Foundry  to  Twenty-first  sts wood. 

Stark  ave.,  from  Welch  to  Livemois  ave iron. 

State  St.,  from  Woodward  to  Washington  aves " 

■ "        24  ft.  w.  of  Branch  in  Washington  ave " 

*'        from  Woodward  to  Washington  aves '* 

Stimson  pi.,  from  Woodward  to  Cass  aves " 

Sullivan  ave. ,  from  Michigan  ave  to  Magnolia  st wood. 

•'  n.  from  Magnolia  St.  190  ft iron. 

"  crossing  Butternut  st " 

from  289  ft.  s.  to  270  ft.  n.  of  Linden  st " 

s.  from  Buchanan  st.  288  ft " 

"  from  Piquette  to  250  ft.  n.  of  Wreford  aves " 

Summit  ave.,  from  River  st.  to  Wabash  R.  R " 

Superior  st,  w.  from  Beaubien  st.  220  ft " 

"  from  Beaubien  to  Hastings  sts wood. 

"  e.  from  Hastings  St.  359  ft " 

"  crossing  Hastings  st iron. 

•'  crossing  St.  Antoine  st  " 

"  crossing  Russell  st " 

"  crossing  Chene  st  " 

•'  crossing  Grandy  ave " 

w.  from  Rivard  st.  437  f t " 

' '  from  Rivard  to  Russell  sts wood. 

from  Riopelle  to  Dequindre  sts iron. 

"  from  Dequindre  st.  to  St.  Aubin  ave wood. 

"  from  St.  Aubin  ave.  to  343  ft.  e.  of  Chene  st iron. 

' '  from  197  ft.  w.  of  Grandy  to  Mitchell  aves wood. 

from  McDougall  ave.  to  239  ft.  e.  of  Collins  st iron. 

"  from  Moran  st.  to  Gratiot  ave '* 

Swain  ave.,  from  40  ft.  s.  of  Wabash  R.  R.  to  Fort  st '* 

Sycamore  st.,  w.  from  Grand  River  ave.  128  ft " 

**  from  alley  w.  of  Trumbull  to  National  aves " 

"  from  Harrison  to  Wabash  aves '• 

Sylvester  st.,  w.  from  Mt.  Elliott  ave.  388  ft " 

'*  from  Beaufait  to  Bellevue  aves " 

Tenth  St.,  from  River  to  Bakier  sts •' 

"  from  Baker  St.  to  Michigan  ave " 

Theodore  st.,  e.  from  John  R.  st.  402  ft '* 

'^  from  226  ft.  w.  of  Beaubien  to  e.  line  Rivard  st ...    " 


3  & 


DIAM. 
INCHES 
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0AT1ON.  KIND. 


DIAM. 
INCHES. 

►  of  Riopelle  to  106  f t,  e iron.  4 

ieUst.450ft "  4 

iubln  ave.  268  ft "  4 

IF.  of  Cbene  St.  to  Qrandy  ave *'  4 

alley  n.  of  River  St '*  4 

.to alleys,  of "  8 

.  to  alley  n.  of "  6 

ave.  to  Grand  River  ave  '*  4 

Porter  St.  to  Michigan  ave "  3 

iver  ave.  to  Bagg  St ''  8 

St.  to  Canfl9ld  ave "  30 

iamst.60ft "  8 

toHoldenave "  6 

m  Henry  to  Brainard  sts iron.  4 

jrtoll2ft.  n.  of  Elmsts "  6 

tyrtlest "  6 

nolia  St.  to  Grand  River  ave '*  6 

rand  River  ave.  499  ft  "  4 

,  s.  from  Porter  St.  121  ft '*  4 

igan  ave.  to  Buchanan  St "  6 

ichigan  ave.  to  15  ft.  s.  of  Buchanan  st '*  4 

higan  ave.  to  39  ft.  n.  of  Buchanan  st "  6 

^n  ave.  to  Breckenridge  st *'  6 

).  of  Scotten  to  McKinstry  ave "  4 

jtry  to  Livernois  aves "  6 

)a,\  St.  to  St.  Aubin  ave "  4 

idy  ave.  to  Moran  st *'  4 

erson  ave.  to  9  ft.  s.  of  Kercheval  ave "  6 

ackave.  208ft "  6 

t.  n.  of  Mack  to  s.  line  Gratiot  ave '*  4 

ligan  ave.  to  Plum  st *'  H 

id  River  ave.  to  alley  n.  of "  6 

bam  St.  to  Forest  ave .  "  8 

>st  ave.  to  56  ft.  n.  of  Kirby "  6 

t.  s.  of  Stanley  ave.  to  298  ft.  n.  of  G.  T.  Ry . .  "  6 

)lden  ave.360ft "  6 

,  from  Plum  to  Sycamore  sts '  *  6 

►f,  from  Cherry  to  Pine  sts "  3 

r,  from  Pine  to  Myrtle  sts "  4 

P,  from  alley  n.  of  Grand  River  ave.  to  Brig- 

"  6 

have.  130  ft wood.  2^ 

•om  Crawford  St.  360  ft "  :JJ4 

from  Crawford  St.  394  ft **  1^ 

of  River  st.  to  Lafayette  ave iron.  4 

;o  Baker  sts ' "  4 

Brigham  sts "  6 

St.  to  N.  Boulevard "  8 

It.  to  Michigan  ave ^  "  6 

I.  from  Rose  St.  192  ft .  '•  3 

t  to  Baker  sts "  4 

:er  to  Standish  sts "  4 

'ort  to  Baker  sts "  6 

aker  to  Dalzelle  sts wood.  2^4 

rttoSSOft.  n.  of  Porter  sts iron.  4 

ft.  n.  of  Porter  to  419  ft.  n.  of  Dalzelle  sts ....  *'  3 
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LOCATION 


KIND. 


ti 


ii 


k( 


({ 


Twenty-third  st.  crossing  Baker  st iron. 

n.fromM.  C.  R.R.259ft " 

from259ft.n.  of  M.C.  R,R.  to  Michigan  ave *' 

'•  from  Michigan  ave.  to  Ash  st wood. 

'*  from  Ash  st.  to  286  ft.  s.  of  Magnolia  st iron. 

"  s.  from  Magnolia  st.  286  ft wood. 

'*  from  Magnolia  to  35  ft.  n.  of  Linden  sts iron. 

'*  from  35  ft.  n.  of  Linden  st.  to  L.  S.  R.  R. 

"  from  Kirby  to  McGraw  aves 

**  crossing  Butternut  st 

*'  crossing  Myvtle  st 

'  "■  crossing  Buchanan  st 

Twenty-fourth  st.  from  River  to  Fort  sts 

"  from  Fort  to  Baker  sts 

"  from  Baker  st.  to  20  ft.  n.  of  Michigan  ave 

' '  from  20  ft.  n.  of,  to  54  ft.  n.  of  Michigan  ave  

' '  from  54  f t.  n.  of,  to  96  ft.  n,  of  Michigan  ave 

from  96  ft.  n.  of,  to  181  ft.  n.  of  Michigan  ave 

from  181  ft.  n.  of,  to  236  f  t.n.  of  Michigan  ave 

from  236  ft.  n.  of  Michigan  ave.  to  Butternut  st 

from  Butternut  to  Buchanan  sts 

n.  from  Buchanan  st.  359  ft 

from  359  ft.  n.  to  887  ft.  n.  of  Buchanan  st 

"  from  50  ft.  s.  of,  to  240  ft  n.  of  Hudson  ave 

',  from  240  ft.  n.  of  Hudson  to  McGraw  aves *' 

Twenty-flfth  st.  from  Howard  to  Baker  sts *' 

n.  from  Dix  ave.  1110  ft " 

'•  s.  from  Michigan  ave.  730  ft wood. 

''  from  Michigan  ave.  to  Linden  st iron. 

n.  from  Linden  St.  192  ft " 

''  from  595  ft.  s.  of  to  129  ft.  n.  of  Buchanan  st iron. 

Twenty-sixth  st.,  from  866  ft.  s.  of  Michigan  ave.  to  Lake  Shore  R.  R. .    " 

'*  s.  from  Buchanan  st.  804  ft 

•'  from  Hudson  to  McGraw  aves 

Twenty-seventh  st.,  n.  from  Dix  ave.  990  ft 

**  from  Michigan  ave.  to  Buchanan  st 

*'  from  Merrick  to  Hudson  aves 

Twenty-eighth  st.,  from  Michigan  ave.  to  22  ft.  n.  of  Kinsman  st 

Twenty-ninth  St.,  from  565  ft.  s.  of  to  579  ft.  n.  of  Michigan  ave 

"  from  Jackson  to  Buchanan  sts 

Uthes  ave.,  from  Clark  to  McKinstry  aves 

Union  st.,  from  Fourth  ave  to  Fifth  st , 

Van  Dyke  ave.,  crossing  Mack  ave 

Vine  St.,  w.  from  Fourth  ave.  168  ft " 

"       e.  from  Fifth  st.  188  f t wood. 

Vinewood  ave.,  from  Fort  to  Buchanan  sts iron. 

'  from  Fort  st.  to  480.f  t.  n.  of  Toledo  ave •* 

'  from  F  to  Visgar  sts " 

'  from  Visgar  to  Nail  sts " 

from  Nail  to  Buchanan  sts " 

'  from  Buchanan  St.  to  Merrick  ave '* 

Visgar  st.,  from  Vinewood  to  LaSalle  aves " 

Volunteer  ave.,  w.  from  Junction  ave.  315  ft *' 

Wabash  ave.,  from  n.  line  of  M.  C.  R.  R.  to  Ottawa  st 

"  from  Ottawa  to  Lysander  sts 

from  Lysander  St.  to  Lake  Bhore  R.  R wood. 
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le  Lake  Shore  R.  R.  to  186  ft.  n.  of  Piquette  sve  .iron.  6 

BoUa  to  Hazel  sts wood.  2^ 

,  fh>m  185  ft.  8.  of  Butternut  to  Myrtle  st ''  2^ 

,  crossing  Myrtle  st iron.  4 

IT  St.  to  Jefferson  ave **  4 

le  of  Cass  ave.  to  105  ft.  e.  of  Riopelle  st "  4 

.nbin  are.  to  211  ft.  e.  of  Dubois  st *'  4 

•nmdyave "  4 

nd  to  Third  ayes .    *'  4 

th  aye.  to  Crawford  st wood.  2^ 

ford  to  106  ft.  w.  of  Seventh  sts iron.  4 

mal  ave.  to  194  ft.  w.  of  Twelfth  st '*  4 

teenth  aye.  to  Sixteenth  st *' 

Michigan  ave.  to  State  st "  30 

Hichigan  to  Grand  River  ayes ''  10 

NT.  of,  from  alley  n.  of  Michigan  ave.  to  alley 

!Parkst *'  4 

i.  of,  from  alley  n.  of  Michigan  ave  to  alley  s. 

•arkst "  4 

lot  to  Jos.  Campau  aves "  4 

e.  of  McDougall  to  Elmwood  aves "  4 

tnwoodave,  562^eet '*  3 

)et  e.  of  Elmwood  ave.  to  w.  line  of  Burlage  pi .    "  4 

lUiott  to  57  f t.  e.  of  Beaufait'aves '*  4 

St.  to  Reservoir "  24 

rard  aye.^to  Brush  st "  4 

idre  St.  to  St.  Aubin  ave wood.  2^ 

^ubin  ave iron.  4 

)in  ave.  to  Dubois  st wood.  2^ 

bois  st  iron.  4 

itoChenests wood.  2^ 

ene  st iron.  4 

abridge  St.  178  ft "  4 

[bridge  St.  to  Michigan  ave ''  6 

ieteenthst.276ft... "  4 

enty-second  st.  240  ft wood.  2^4 

>r  St.  to  s.  line.of  M.  C.  R.  R iron.  6 

s.  to  225  ft.  n.  of  Stark  ave *'  6 

s.  of  Michigan  ave.^to  the  city  limits **  6 

10  ave.  to  Li.  S.  R,  R • u 

R.  R.  to  Leavitt  ay€ "  6 

«&  N.  R.  R.  to  190  ft.  n.  of  Herbert  st "  6 

oLiebsts "  4 

.  to  110  ft.  e.  of  Meldrum  ave "  6 

from  McDougall  ave.  230  ft *'  4 

toRussellsts •'  4 

w.  of  Riopelle  to.Dequindre  sts '*  4 

lindre  st.  540  ft wood.  2>4 

to  172  ft.  w.  of  St.  Aubinlave iron.  4 

)in  ave.  toJDubois  st wood.  8 

>ois  st iron.  4 

ois  St.  225  ft wood.  3 

nest.875ft "  M 

higan  ave.  to  24  ft.  n.  of  Buchanan  st iron.  6 

'ard  ave  to  Beaubien  st '*  4 

en  to  St.  Antoine  sts ''  3 
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¥illi8  ave.,  e.  from  St.  Antoine  st.  296  ft wood.  2)4 

w.  from  Hastings  St.  850  ft "  8 

'"■  e.  from  Hastings  st.  356  ft iron.  4 

w.  from'Rivard  St.  882  ft ♦»  8 

"  e.  f  rom  Rivard  St.  820  f  t wood.  3 

w.  from  Russell  St.  86  ft iron.  8 

*'  from  w.  line  of  Russell  to  Dequindre  sts **  4 

f rom  Dequindre  St.  to  St.  Aubin  aye wood.  2^ 

"  crossing  St.  Aubin  ave iron.  4 

' '  from  St.  Aubin  ave.  to  80  ft.  e.'of  Dubois  st wood.  3 

"  w.  from  Chene  St.  fi37  f t iron.  3 

crossing  Chene  st *'  4 

*'  from  Chene  st.  to  Grandy'ave .- . .    "  3 

from  Jos.  Campau  to  Mitchell  ayes wood.  2^ 

'/  crossing  Mitchell  ave iron.  4 

''  from  Mitchell  to  McDougall  aves wood.  2^ 

*'  e.  from  w.  line  of  Mitchell  ave.  291  ft iron.  4 

e.  from  Collins  St.  146  ft •'  4 

'*  from  Woodward  to  Third  aves "  6 

**  from  Fourth  ave.  to  Crawford  st **  4 

'*  from  Sixth  to  Eighth  sts wood.  2^ 

e.  from  Twelfth  St.  215  ft "  8 

*'  crossing  Twelfth  st iron.  4 

Vinder  st.,  from  Woodward  ave.  td  Orleans  st "  4 

VIng  pi.,  e.  from  Nineteenth  St.  220;ft wood.  2^ 

Vinter  st.,  e.  from  Dequindre  st.  421  ft iron.  4 

^itherell  st.,  from  Woodward  to  Miami  aves "  6 

from  Miami  to  Adams  aves *'  4 

*'  from  Adams  ave.  to  alley  n.  of **  3 

Voodbridge  St.,  from  Randolph  to  Brush  st ^*  4 

^*  alley  s.  of,  from  Bates  to  Randolph  sts "  4 

*'  alley  s.  of,  from  Brush  st.  to  A.  Beaubien  farm ""  3 

**  from  L.  Beaubien  farm  to  St.  Antoine  st "  3 

*'  from  St.  Antoine  to  Rivard  sts "  4 

"  from  Rivard  to  Russell  sts "  8 

"  from  Russell  to  Orleans  sts *'  4 

"  from  Orleans  st.  to  271  ft.  e.  of  St.  Aubin  ave '*  6 

*'  w.  from  Jos.  Campau  ave.  300  ft wood.  S^ 

' '  from  Jos .  Cam  pau  ave.  to  1 1 2  ft.  w.  of  McDougall  a  ve . .  iron.  4 

w.  from  Lieb  st.  810  f t wood. 

"  from  Woodward  ave.  to  Griswold  st iron.  6 

•'  from  Griswold  to  First  sts "  4 

"  from  First  to  Second  sts *'  6 

iVoodward  ave.,  e.  side,  s.  from  Atwater  st.  246  ft "  8 

"  w.  side,  s.  from  Atwater  St.  171  ft "  4 

"  from  Atwater  St.  to  Adams  ave "  8 

"  from  Adams  to  Baltimore  aves "  10 

**  from  Baltimore  to  Fallister  aves *•  8 

"  from  High  st.  to  200  ft.  n.  of  Canfleld  ave "  4 

"  from  Bagg  St.  to  Edmund  pi *'  84 

''  alley  e.  of,  from  alley  s.  of  Atwater  st.  to  alley  s.  of 

Jefferson  ave "  4 

"  alley  e.  of,  from  alley  n.  of  Jefferson  ave.  to  alley  u. 

of  Congress  st  "  4 

"  '     alley  e.  of ,  from  Gratiot  ave.  to  alley  8.  of "  6 

"  alley  e.  of,  from  Gratiot  ave.  to  alley  s.  of  Witherell  st.    **  4 
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.  of,  from  Elizabeth  st.  to  alley  s.  of iron 

r  Elizabeth  St " 

dumbia  to  Montcalm  sts *' 

,  of,  from  Atwater  st.  to  alley  s.  of  Jefferson  ave .  '  - 

of,  from  alley  n.  of  Jefferson  ave.  to  Lamed  st.  " 

,  of,  from  Larned  to  Congress  sts ** 

.  of,  from  Congress  st.  to  alley  n.  of ** 

.  of,  from  alley  n.  of  Michigan  ave.  to  alley  s. 

irkBt .  " 

Dd  River  to  Sullivan  aves ** 


8 
4 

4 
4 
4 
8 
4 

4 

4 
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OFFICERS: 

t JACOB  S.  FARRAND. 

isident ...SAMUEL  G.  CASKEY. 

f L.  N.  CASE. 

endent HENRY  BRIDGE. 

r JOHN  E.  EDWARDS. 

rTHOS.  R.  PUTNAM. 
HARRY  S.  STARKEY. 
MAX  F.  GREUNEK. 

fsand  Collectors /ALBERT    W.    GOODSELL. 

ANTHONY  T.    McLOGAlf. 
P.  H.  HUTAPP. 
HARRY  L.  JAMES. 
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:troit  water  rates. 


From  July  1,  1886. 


Pbb  ANinnc. 

,mily |5  00 

Houses.— Special  rates. 

)  Stables,  for  each  horse 2  00 

Stables,     "     "       '* 2  00 

[id  Team  Horses,  each 1  00 

ach 1  00 

and  Ofiices,from |2  00  to  20  00 

3S,  average  daily  use,  for  each  bbl.  of  flour 3  50 

I,  Groceries  and  Provision  Stores,  from  |3  00  to  100  00 

h  faucet,  from 8  00  to    50  00 

ouses 10  00  to  100  00 

ter  Houses. — Special  rates. 

and  Taverns,  in  addition  to  family  rate,  each  room. .    1  00 

ug  Schools,  each  room 1  00 

Schools,  from |5  00  to  50  00 

ig  Purposes,  each  1  M  brick 5 

*•    100  yards  plastering 10 

"  **    perch  stone 1^ 

ig  Offices.— Special  rates. 

ir  Stalls,  each  not  less  than 3  00 

(hops,  for  10  persons  or  under 3  00 

*'       for  each  additional  10  persons 1  00 

1  quantities  of  water  each  100  gals 2 

Kates,  each  100  gals 1 

ngr  Houses,  in  addition  to  family  rate,  each  boarder. .     1  00 


FIXTURES. 

'ubs,  for  families,  1st  tub,  |2  00;  each  additional 1  00 

'ubs,  public,  each  tub 5  00 

Closets,  for  a  family,  1st  closet,  $3  00;  each  additional, 

) *. |3  00  to  15  00 

Closets  for  Hotels,  Stores,  Factories,  &c„  for 

irsoDS.  $5  00;  each  additional  person 25 

(,  not  less  than 2  00 

Bland  Basins,  for  family |1  00  to    3  00 

**  "  '*    other  purposes,  each  person 25 

nent  Wash  Tubs 2  00 

|3  00  to  30  00 

kins 5  00  to  20  00 

Sprinklers,  each  wagon 200  00 

there  is  waste  of  water  a  proper  increase  of  rates  will  be  made. 
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PORT  OF  THE  COMMISSIONERS. 


Water  Commissionbrs'  Office. 

Detroit,  January  2,  1889. 
nmon  Council: 

ard  of  Water  Commissioners  herewith  submit  to 
arable  body  its  annual  report  for  the  year  1888. 
orts  of  the  Secretary,  Superintendent,  and  Mechan- 
leer,  accompany  this  report,  to  which  you  are  respect- 
rred  for  the  details  of  its  financial  transactions,  the 
construction,  and  that  of  pumping  water  during  the 

ur  last  report  the  Board  have  experienced  the  loss  hj 
a  faithful  and  competent  official,  in  the  person  of  its 
,  Henry  Starkey.  His  natural  ability,  his  general 
nee  with  city  matters,  and  his  long  continuation  in 
of  Secretary,  had  rendered  him  of  great  value  to  this 
on. 

^e  appointed  to  fill  the  office  made  vacant  by  his 
r.  L.  N.  Case,  who  has  been,  for  twenty-two  years,  in 
)y  of  the  Board  as  Assessor  and  Collector,  and  to  the 
le  vacant  by  this  promotion,  we  have  appointed  F.  H. 
ormerly  the  permit  clerk  of  the  office. 
>nded  debt  of  the  Board  has  decreased  $50,000,  leav- 
is  date,  $1,827,000  with  an  annual  interest  of  (83,400, 
i  indebtedness  there  will  mature,  August  1,  1890, 
The  entire  debt  matures  at  stated  periods,  as  shown 
cretary's  report  on  or  before  June  1,  1906. 
cpenditures  for  the  year  were  (415,762.13.  The 
wete  $436,496.02,  showing  an  excess  of  the  latter  Qweiv 
er  of  $20,733.89;  which,  considering  the  redemption 
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$50,000  of  bonds,  the  payment  of  $85,814.90  interest,  and 
3  large  expenditure  of  $165,590.08  in  laying  iron  pipe,  most 

which  was  in  the  new  territory  recently  added  to  the  city, 
IS  hoped  indicates  such  conduct  o$  the  Works  as  will  meet 
th  the  approval  of  your  honorable  body, 
[n  our  last  report  it  was  stated  that  proceedings  at  law  had 
en  commenced,  by  which  the  Board  had  been  prevented  from 
5eiving  the  money  given  it  by  the  will  of  the  late  Chauncey 
irlbut.  These  proceedings  before  Judge  Hosmer  in  the  Cir- 
It  Court,  resulted  in  a  decision  in  favor  of  the  Board.  The 
ntestants  however  have  appealed  from  this  decision,  which 
peal  will  be  argued  by  counsel  before  the  Supreme  Court, 
her  this  month  or  in  April  following;  by  which  it  is  seen  that 
early  adjustment  of  the  matter  can  be  reasonably  looked  for. 
The  construction  of  a  new  settling  basin  at  the  New  Pump- 
r  Works  is  receiving  the  necessary  consideration  from  the 
>ard. 

There  has  been  expended,  during  the  past  year,  $10,495.64, 
the  construction  of  a  new  coal  shed,  which,  together  with 
it  already  in  use  gives  the  works  a  storage  capacity  of 
»000  tons. 

The  providing  of  an  additional  engine,  which  was  referred 
in  our  last  report,  as  necessary  at  no  distant  day,  will  prob- 
ly  have  to  be  done  some  time  during  the  present  year; 
lich  will  require,  as  was  then  said,  a  new  structure  or  an 
dition  to  our  present  engine  house. 

The  receipts  of  water  rates  from  the  new  territory  have  not 
Bn,  nor  will  be,  for  some  time  to  come,  commensurate  with 
i  large  expenditure  incurred  by  the  Board,  in  supplying 
3se  districts  with  the  necessary  pipeage.     The  larger  number 

residents  living  therein  have  connected  with  the  pipes,  yet 
3re  are  still  many  who  continue  to  use  water  from  wells,  the 
leterious  effects  of  which  have  already  been  commented 
on  by  the  press,  and  received  attention  from  your  honorable 
dy.  It  almost  seems  necessary  to  this  Board  that  some  steps 
>uld  be  taken  to  persuade  and  influence,  if  not  to  compel,  a 
aeral  use  of  water  from  the  Works  in  these  localities. 
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Statement   of  the   expenditures  of  the  Board, 
e  items  purchased,  and  of  whom,   has   already 
to  your  honorable  body,  the  vouchers  for  which, 
the  original  bills,  are  on  file  in  this  office, 
fully  realizes  that  the  needs  and  necessities  of 
owing  city,  as  regards  its  water  supply,  is  of  par- 
zest  to  all  of  its  people;  and  to  provide  properly 
ds,  with  a  due  regard  to  economy,  will  continue  to 
consideration  that  move  your  Commissioners. 

respectfully  submitted. 

.)  JACOB  8.  FARRAND, 

JOHN  PRIDGEON, 
MARSHALL  H.  GODFREY,* 
SAMUEL  G.  CASKEY, 
JOSEPH  NAQEL, 

Board  of  Water  Oommissumen. 

)r  Godfrey  resigrned  January  7th,  1889,  &llid  Ck>l.  August  Goebel  was 
vacancy. 
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REPORT  OF  THE  SECRETARY. 


Dbtboit,  J&Duary  2,  1889. 
Board  of  Water  Oommimonera : 

rxLEifEN — ^I  have  the  honor  to  submit  the  Secretary's 
for  the  year  ending  December  81,  1888. 
following  is  a  statement  of  receipts  and  disbursements: 

RECEIPTS. 

L  Rates  Account: 

tea  paid 9844,816  96 

ivTAOB  Account: 

>in  delinquents $5,886  57 

Dialties  for  shutting 887  75 

6,874  82 

F  Detboit  Account: 

neral  tax  levy 70,024  88 

usT  Account: 

posits,  general  account $2,762  94 

posits,  sinking  fund 687  86 

8,450  80 

io  Works  Account: 

nt 1,500  00 

*UMPiNO  Works  Account: 

i  privilege $100  00 

ckage .* 800  00 

iders 155  00 

555  00 

NTS  AND  Meters  Account: 

ie  of  meters 124  50 

*iPE  Account: 

ying  pipe $1,069  42 

le  of  materials 182  12 

1,201  54 

Pipe  Account: 

le  of  materials 5  80 


Pumping 

8alec 
Rspairin 

Laboi 
Plumber 

Paid 
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Stops 
Office  1 
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Account: 

lals 

s  Account: 

rsB  Account: 

ises 

Account : 

rilliDgs 

!Jt: 

AGON: 

material 

}|pt8 


$18  19 

72  88 

470  00 

7,235  50 

1,240  00 

8  00 


$486,496  02 


EXPENDITURES. 

CONSTRUCTION. 
/COUNT: 

$84,489  84 

indence 3,855  00 

46,960  57 

g  pipe 60  00 

467  59 

iterials,  stationery,  etc 97  50 

ap9,  and  other  materials 500  61 

2,875  62 

•  tickets 30  00 

181  89 

54  00 

28  60 

: 1,368  54 

12,060  54 

and  freight 1,781  49 

g 25  88 

I  to  laborer  and  horse 45  00 

178  39 

r 408  00 

5  00 

181  52 


$155,590  08 
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)p  Cocks  Account: 

Valves $2,588  88 

Labor 2,282  65 

Repairs 135  51 

Lumber 56  86 

Boxes 1,114  62 

Tools,  nails,  and  other  materials 53  70 

DRANTS  AND  METERS: 

Meters $448  76 

Tools 18  85 

Materials 2  66 

Repairing 9  04 

w  Pumping  Works  Account: 

Repairs  and  building  material $1,597  64 

Labor 2,129  30 

Stove 9  70 

Tools 99  78 

Trees 8  75 

New  coal  house 10,495  64 

New  conduit  pipe 2,041  16 

Total  construction  expenses 


$6,181  72 


Rbpa] 

1 
S 
I 

Tblb 
1 

Resi 


474  BO 


Ofi 


16,381  97 
$178,628  07 


OPERATING  EXPENSES. 

If  PINO  Water  Account: 

Coal $43,091  84 

Handling  coal 2,649  35 

Coke    •. 147  18 

Diving 185  00 

Engineers  and  firemen,  and  other  labor 17,502  76 

Lights 36182 

Lubricators 204  33 

Repairs 1,784  26 

Supplies,  such  as  packing,  waste,  and  rags. .  559  85 

Supplies,  tools,  rakes,  etc 109  54 

Freight,  teaming,  and  livery 7  89 


Se 


H 


$66,603  82 
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« $104  76 

115  00 

7,745  63 

$7,965  89 

272  65 


$892  94 

57  19 

457  50 

21  00 

'   928  68 

clerks $18,785  18 

5 864  09 

etc 852  84 

ice,  etc 182  96 

ery,  etc.*. 698  64 

282  48 

402  48 

160  95 

45  00 

600  00 

80  00 

794  25 

irs) 34  65 

19  25 

17,697  27 

ors $2,460  00 

110  94 

^  1,596  90 

4,176  84 

ffT: 

$104  07 

691  66 

221  58 

1,483  50 

108  80 

2,654  56 


J 

■^ 


THIRTY-SBVKNTH   ANNUAL   SEPOBT   OF   THE 

£»NTAGB  Account: 

Labor  shutting  off 

Total  operating  expenses 

Total  construction 

Interest  on  bonded  debt 

Bonds  paid 

Premium  on  bond  paid 

Add  amount  paid  librarian  of  the  Hurl- 
but  library 

Aggregate  expenditures  for  1888. . . 

STATEMENT. 

L  on  hand  January  1 ,  1888 $64,764  57 

5ipt8,1888 486,4»6  02 

ended  in  1888 $416,762  18 

I  on  hand  January  1,  1889 ..,     86,488  46 


$820  00 


$101,019  16 

178,628  07 

86,660  00 

60,000  00 

254  90 

$416,462  13 

300  00 

$416,762  13 


$601,250  59 


$601,260  59 


'he  value  of  the  Works  January  1,  1889,  estimated  in  the 
iner  as  heretofore,  is  $4,267,149.23.  It  would  be  well,  and 
Superintendent  and  myself  have  it  in  contemplation,  to 
^e  a  complete  and  perfect  estimate,  some  time  daring  the 
^nt  year,  based  upon  the  actual  property  in  existence,  with 
r  present  valuation, 
onded  Indebtedness  is  $1,327,000. 
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Bxpended  for  the  New  Works  to  January,  1889, 


Expended 
Pbbviouslt. 

1888. 

Total. 

• 

135,000  00 

608,677  14 

51,356  97 

123.912  78 

42.162  81 

146.802  34 

30,420  72 

54,221  56 

265,642  24 

44,248  40 

7,778  14 

3,666  25 

43,831  15 

2,977  86 

8.721  25 

$35,000  00 

608.677  14 

61,356  97 

'ftnals. 

123.912  78 

iuit  wells. . . 
coal  house, 
ower 

2,041  16 
13,069  56 

44,203  97 

169,871  90 

30.420  72 

54,221  56 

265.642  24 

44.248  40 

V          7.773  14 

"  1^861  56 
, 970 

^          3,666  25 

45.192  70 

2,977  86 

8.780  95 

$1,469,414  61 

$16,481  97 

$1,486,896  58 

BONDED  INDEBTEDNESS. 


ng  is  a  statement  of  the  present  bonded  debt: 


TSRUED. 

PAYABLE.  • 

Rates  of 
Interest. 

Annual  In- 
terest 

August  1,  1868 

August  1,  1888 

7i< 

$70  00 

August  1,  1855 

August  1,  1890 

1% 

6,790  00 

August  1.  1858 

August  1,  1893 

t% 

3,220  00 

August  1,  1859 

August  1,  1893 

1% 

3,500  00 

August  1,  1860 

August  1,  1893 

^% 

3,500  00 

Dec'r      1,  1881 

DecV.     1,  1896 

H 

2,000  00 

Sept'r     1,  1880 

Sept'r    1,  1899 

4i< 

4,000  00 

April      1,  1881 

April      1,  1899 

*% 

4.000  00 

Feb'ry    1,  1870 

FeVry   1,  1900 

tit 

7,000  00 

August  1,  1872 

August  1,  1902 

1%    . 

3,500  00 

A  ugust  1,  1873 

August  1,  1903 

t% 

8,500  00 

Feb'ry    1.  1874 

Feb'ry    1,  1904 

H 

3,0«0  00 

August  1,  1874 

August  1,  1904 

1% 

16,870  00 

June       1,  1876 

June      1,  1905 

in 

10.430  00 

June      1,  1876 

June      1,  1906 

H 

11,940  00 

$88,400  00 

THIRTY-8KVENTH   ANNUAL   BEPOBT   OF  THE 

f  the  bonded  debt,  ^49,000  maturing  August  1,  1888,  were 
ented  and  paid.  One  |1,000  bond  due  June  1,  1906,  bear- 
six  per  cent,  interest  was  purchased  at  a  proper  premium. 

SINKING  FUND. 

y  the  Act  authorizing  the  11,000,000  loan  of  1873,  of  tbe 
lunt  paid  to  the  Board  from  the  city  treasury,  $20,024.23 
t  be  placed  in  the  sinking  fund  for  the  payment  of  out- 
ding  indebtedness. 

WATER  RATES. 

he  annual  assessment  of  rates  for  the  year  ending  July  1, 
),  was  $332,342,  an  increase  over  the  previous  year  of 
018.  The  rates  collected  for  the  year  ending  December 
1888  (including  meters,  |9,175.17)  was  $344,315.26,  an 
ease  over  previous  year  of  $21,480.67. 
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ABSE8SHENT  FOR  1886-0. 


FlHILIKB. 

1 

li 

i 

SI 

18Sp->. 

,3 

B,SSB 
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G 
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: 
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44 
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0 
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71 
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46^ 

■70 
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1.BW 

B,]88 

1.SI» 

AO 
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3e.S7S 
44,B44 

1,880 

4,178 

4,178 

IM 

B8 

83.810 

aair 
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■ 

!W8> 

S,SS1 

4B 

lot 

37,185 

ra,ii9 
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j.«a 

e.w 

-         i 

B.4H 

ea 

a* 

49.B91 

«.8IB 

8,300 

n,M7 

T 

IS 
10 

at 

IM 

10,436 
lfl,B3fl 

l.flBO 
1,4« 

8.100 

sa 

B.1SS 

« 

GIG 

E8.H08 

3,968 

8U 

18 

IB 
IS* 

6K 
101 

S,BT4 
1,486 
1,SW 

I.ST! 

18 

la 

IBS 

18,09 

8,687 
11,411 
4,416 
SfilS 

i.aoi 

DM) 

71* 

\     « 
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WORK  OF  THE  INSPECTORS  FOR  THE  YEAR    1888. 
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The  work  performed  by  the  Inspectors  cannot  be  too  highly 
appreciated.  Coming  directly,  as  they  do,  in  contact  with  the 
people,  and  in  what  must  seem  to  the  latter  an  offensive  man- 
ner, and  in  the  performance  of  dinagreeable  duties,  yet  aach 
has  been  the  general  courtesy  with  which  they  have  performed 
those  duties  that  but  very  few  complaints  have  been  made 
against  them. 

In  connection  with  the  work  performed,  as  shown  in  the 
above  diagram,  each  Inspector  keeps  a  book  of  record  in  which 
is  a  perfect  desoription  of  all  property  in  their  several  districts. 
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le  location  of  the  *^  stops '  for  each  pipe  leading 
ent  premises.  I  take  great  pleasure  in  recom- 
ofEcials  to  your  favorable  consideration. 

g  is  an  exhibit  of  the  assessments  and  collection 
for  several  years — the   former  commencing  in 
in  January: 


Year. 

Assess- 
ment. 

Collection. 

Year. 

Assess- 
ment. 

$205,603  00 

Collection. 

18 

1866^ 

$77,212  00 

$84,011  21 

1877 

$210,288  12 

i8 

1866 

88,641  00 

88,044  80 

1878 

203,229  00 

208, 198  95 

X) 

1867 

96,678  00 

98,428  18 

1879 

208,666  00 

218,110  18 

94 

1868 

106,752  00 

106,399  14 

1880 

220,588  00 

227,462  73 

S25 

1869 

115,252  00 

118,068  29 

1881 

283,667  00 

241,844  32 

• 

8  80 

1870 

130,301  00 

127,143  61 

1882 

268,688  00 

261,726  79 

9  04 

1871 

141,00ai00 

188,325  87 

1883 

270,019  00 

280,049  06 

4  90 

1872 

161,928  00 

155,536  98 

1884 

298,998  00 

800,467  24 

DOl 

1878 

168,247  55 

167,022  00 

1885 

298,860  00 

313,205  10 

5  82 

1874 

182,308  75 

183,328  27 

1886 

286,979  00 

314,954  21 

3  98 

1876 

195,110  75 

195,906  64 

1887 

312,324  00 

332,834  59 

5  42 

1876 

208,876  50 

206,624  74 

1888      382,342  00 

344,315  26 

\  close  the  year  1888  with  a  balance  on  hand  of 
1  excess  over  that  of  one  year  ago  of  $20,733.89. 
ling  the  fact  that  during  the  year  $50,000  of 
adeemed,  a  new  coal  shed  costing  $10,495.64,  and 
t  pipe  costing  $2,041.16  were  built. 
97,000  bonds  falling  due  August  1,  1890,  none  in 
ear. 

;s  for  water  rates  for  the  coming  year  may  safely 
.  to  exceed  those  of  last  year  by  $20,000,  which 
amply  provide  for  the  obligations  cf  the  Board, 
em  to  make  such  improvements  as  in  their  judg. 
38sities  of  the  supply  of  water  demand. 

)h  is  respectfully  submitted. 

L.  N.  CASE. 

Secretm^y. 


THIBTY-SEVEHTH    ANNUAL  BEPOBT  OF  THE 


REPORT  OF  EXPERT  ACCOUNTANTS. 


Water  CoMSfissioNSRs*  Office, 

Detroit,  Januarys,  1889. 

t?ie  Honorable  Board  of  Water  Oommimoners  of  the  OUy  of  Detroit: 

Gentlemen — We  have  carefully  examined  the  youchers  and 
oks  of  the  Water  Works  from  January  1st  to  December  3l8t, 
88,  and  report  them  to  be  correct*    We  find: 

sh  on  hand  in  office $4,0^  50 

sh  in  bank,  credit  General  Fund 80,546  87 

Total  January  1, 1889 $85,488  46 

''hich  is  correct. 

Respectfully  submitted. 

F.  L.  SEITZ, 
JOHN  H08MBR, 

OommiUee 


BOASD  OP  WATER  OOMMISBIOITEBS.  . 


T  OF  THE  MECHANICAL  ENGINEER. 


Detroit,  Jannaxj'  1, 1889. 

d  of  Water  Oommittion^t  : 

KES — I  Kare  the  honor  to  aubmit  the  Eogineer's  re- 
«  year  1S88. 

lowing  table  shows  the  number  of  galloQB  of  water 
tOd  cost  of  fuel  for  the  years  named. 


Et. 

pnnipea. 

1    3,139  87 

931,594 

3,371  34 

54a  807,3^4 

3,335  81" 

1,487,143 

692  124,305 

607  190,533 

8,993  30 

3, OSS  30 

1,067,373 

783  l!a.SS7 

3,194  15 

3,1«,774 

870  036,451 

4,196  21 

3,383,680 

895  120,433 

4,414  07 

3,453,«» 

994  945.339 

3,150  95 

1,085  793.043 

4,670  86 

3,887,808 

1,016  390,356 

1,049  514,^87 

9,349  16 

1,425  535,230 

10,121  83 

8,905,676 

1  666  545,135 

11,379  38 

4,507,848 

1  64G  «10,335 

1  ms  OtW,088 

13,713  78 

3,300  150,605 

H,B81  05 

6,301,783 

3  782  aM,5M 

17,736  86 

7,601.892 

8  198,303,948 

20,333  80 

8,762,738 

8  289  873  635 

20,431  71 

4  207,454.300 

31,808  98 

11,537,373 

4,063  134.470 

10,882  80 

11,107,499 

4  31-1,2;i9  700 

4  345  743,330 

5  1S9  599  110 

11,219  SI 

14,058,606 

6  553  985  810 

13,376  60 

15,172,08« 

6  543,  27  963 

16,556  63 

17,936,877 

6  384  000,743 

18,156  16 

17,261,440 

7  379  a37,18a 

16,485  99 

34,217,834 

8  510  614,  40 

19,877  07 

28,363,044 

■     9  670  890,580 

31,341  48 

37,317,841 

10  570  571,354 

20,887  34 

28,976.907 

18  188  895.808 

14  380  166,670 

89,568  66 

39,397,716 
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THIBTT-SEYENTH   ANNUAL  BEPOBT  OF  THK 


It  will  be  seen  from  the  tables  showing  the  annual  oonsnmp- 
tion  of  water  the  great  increase  in  demand.  The  amount  used 
in  1888  more  than  in  1887  is  1,211,270,862  gallons,  being  more 
water  than  the  city  used  during  the  year  1866,  or  as  much  as 
the  average  pumped  in  one  month  in  1888.  It  is  clear  that  for 
the  safety  of  the  city  the  pumping  capacity  should  be  increased 
in  the  same  ratio  as  the  demand  for  water.  This  showing  con- 
firms the  statement  I  made  in  my  last  report  as  to  the  necessity 
of  another  engine  in  the  not  distant  future.  I  would  also  sug- 
gest that  two  expert  engineers  be  sent  by  the  Board  to  sach 
cities  as  are  known  to  be  using  pumping  engines  on  the  triple 
expansion  principle,  for  the  purpose  of  making  examinations 
and  inquiries  as  to  economy,  arrangement  of  cylinders,  etc.,  so 
that  your  Honorable  Board  may  be  better  able  to  form  an 
opinion  from  their  report  as  to  the  style  of  engine  best  adapted 
to  our  requirements. 

I  am  glad  to  be  able  to  report  that  the  engines  are  in  good 
working  order.  Our  boilers  have  been  undergoing  quite 
extensive  repairs.  Since  the  high  pressure  required  to  force 
the  water  through  one  main  while  the  other  was  shut  off  at  the 
Belt  Line  crossing,  it  will  be  necessary  to  take  the  tubes  from 
the  eight  boilers,  clean,  lengthen,  and  replace  them,  before  the 
boilers  will  be  in  good  order,  as  the  tubes  have  a  covering  of 
scale  which  is  very  much  against  the  duty  of  the  boilers.  I 
notice  the  abutments  of  the  Belle  Isle  bridge  stops  the  ice  and 
leaves  a  cover  over  the  strainers  with  a  lighter  ice  much  sooner 
than  ever  before,  which  lessens  the  danger  of  anchor  ice. 
With  our  new  conduit,  I  think  we  are  safe  from  further 
danger  of  anchor  ice. 

Respectfully  submitted. 

JOHN  E.  EDWARDS, 

En{iineer, 
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RT  OF  THE  SUPERINTENDENT. 


Detroit,  January  2,  188^. 
of  Water  Oommisaumers: 

BN — In  accordance  with  the   regulations  of  your 

)dy,  I  have  the  honor  to  present  my  annual  report 

be  general  condition  of  the  work  and  the  progress 

i  department. 

le  past  year  over  29  miles  of  pipe  were  laid,  1^ 

ob  was  taken  up  and  relaid  to  a  greater  depth,  and 

le  of  iron  and  6|^  miles  of  wood  pipe  were  replaced 

pe  of  much  larger  size. 

ge  system  is  being  greatly  improved  by  the  rapid- 

ich  the  wooden  logs,  and  some  of  the  smallest  line» 

3,  are  being  replaced  with  pipe  of   much   larger 

e  past  year  the  24-inch  main  in  Vine  wood  Ave.  was- 
)m  Michigan  Ave,  to  Fort  St.,  a  distance  of  6864 
in  connection  with  our  30  and  42-inch  mains^ 
mplete  line  around  o.ur  City  from  the  Pumping 
ere  is  now  laid  of  our  large  mains,  S^  miles  of  42- 
3S  of  dO-inch,  and  9^  miles  of  24-inch,  to  which 
d  the  smaller  size  mains.  Clinton  St.  and  Gratiot 
8-inch  lines,  were  connected  with  the  dO-inch  main 
.,  also  the  6-inch  in  St.  Aubin  Ave.  to  the  42-inch 
mont  St.  the  past  year,  the  connecting  of  which> 
improved  the  head  and  generaf  distribution:  688 
ch  main  was  laid  in  the  Reservoir  grounds  connect- 
ich  main-  entering  the  grounds  from  Scott  St.  to 
St.  line  of  24-inch  main,  this  makes  a  complete 


THIRTY-SEVENTH    ANNUAL   REPORT   OF   THE 

uit  between  the  south  24-inch  and  the  norlh  dO-inoh  mains 
ihe  reservoir  grounds. 

he  lowering  of  the  42-inch  main  in  Jefferson  Ave.  crossing 

M.  C.  Belt  Line  was  very  successfully  accomplished  not- 

istanding  the  continual  passing  of  the  gravel  trains  above 

heads,  and  some  very  unpleasant  weather  while  the  work 

in  progress.     Two  8-inch  connections  were  made  from  the 

42-inch  main  to  the  6-inch  line  in  Jefferson  Ave.  on  either 

of  the  Belt  line,  the  said  6-inch  pipe  having  been  discon- 

led  crossing  the  Belt  line. 


PIPEAGE. 

he  amount  of  iron  pipe  laid  and  re-laid,  and  iron  and  wood 
)  discontinued  during  the  past  year,  in  connection  with  the 
ribution,  is  as  follows:  Iron  pipe  laid  and  relaid  29-^^^ 
38.  There  have  been  6m^  miles  of  wooden  logs,  and  Ijlf y 
)8  of  iron  pipe  discontinued,  and  1^^^  miles  lowered,  mak- 
the  net  increase  of  pipeage  20-^i^  miles.  This  amount, 
ed  to  the  measured  lines  of  pipe  and  logs  connected  with 
works,  would  make  the  total  pipeage  of  the  city  343-^^^ 
3S,  of  which  301f  If^  miles  is  iron  pipe,  and  41^^  miles  are 
»den  logs,  which  in  detail  is  "as  follows: 

Iron  pipe  45  inch  diameter 103  feet. 

42  '•                44,849  " 

30  ••                32,400  " 

24  *'                49,693  " 

20  •'                461  '* 

18  *'                87  •• 

16  "                  1,552  " 

12  '•                  1.973  '• 

10  '•                82,029  '• 

8  "                140.716  *' 

6  "                534,245  " 

4  •• 615,687  " 

3     •    "                87,995  *' 

Total  feet 1,591,740 
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IRON   PIPE   LAID    IN    1888. 

liameter 138  feet. 

7,552  •' 

4,195  " 

4.523  " 

65,178  " 

71,459  •* 

809  '* 


153,854 


lie  past  year  450  stop  gates  have  been  set  and  reset 
>n  with  the  distribution  pipes  and  mains  of  the  foi- 
ls and  sizes: 


NAMES  OF  GATES. 


lurdock  Valve  Co.,  Detroit. 

'lowers.  Bros 

Calvin. 

lurdock  Valve  Co.,  Detroit. 


ft 
it 


•  < 
t  < 


<<       « ( 


kJdy 

'lowers  Bros, 


n 


•  < 


^tsburgh. 


V)wer8  Bros. 


Diameter 
in  inches. 


24 

24 

10 

10 

8 

6 

4 

4 

6 

6 

4 

3 

4 

4 

4 


>  Remarlos. 


Set. 
Reset. 

Set. 
<  t 

For  blow  off. 

<  I         <  < 

« (         ( • 

•  (         «< 


<« 


tt 


t  < 


Reset. 


now  connected  with  the  water  mains  1571  fire  hy- 
342  cisterns;  193  hydrants  and  30  cisterns  were 
St  year. 

lumber  of  service  connections  with  iron  pipe  and 
is  shown  in  the  following  table: 

eetions  with  iron  pipe * 6,317 

ich 25,141 

\ 356 

e  inch 7 


81,821 


Kien  logs 4,788 


THIRTY-SEVENTH    ANNUAL   REPOBT   OF   THE 


BEPAIB  BEPABTMENT. 

The  work  in  the  repair  and  tapping  department  has  received 
rompt  attention;  over  3,600  taps  were  made  with  the  distri- 
ation  pipes,  of  sizes  from  0|to  3  inches  during  the  time  limited 
)r  this  work. 

OFFICE    BUILDING. 

The  roof  of  this  building  has  received  an  entire  new  cover- 
ig  of  the  Gilbertson  old  method  IX.  roofing  tin,  replacing  the 
id  tar  and  gravel  covering,  which  was  so  defective. 

INLET   CONDUIT. 

The  building  of  a  third  conduit  was  completed  the  past  sea- 
m;  leading  from  the  river  to  the  settling  basin,  this  is  built 
earer  the  surface  with  the  view  of  avoiding  as  much  as  p.ossi- 
[e  the  inflow  of  needle  ice,  and  where  it  can  readily  be  got  at 
>r  clearing  away  the  said  needle  ice. 

The  strainers  of  the  two  inlet  pipes  have  received  a  thorough 
camination  and  cleaning,  a  submarine  diver  having  been  sent 
own  to  examine  them  and  to  execute  such  other  work  neces- 
try  to  a  better  inflow. 

COAL   SHED. 

The  taking  down  of  the  west  coal  shed  and  rebuilding  of  an- 
thef,  larger,  was  accomplished  the  past  season.  We  have 
ow  a  storage  capacity  for  coal  of  ten  thousand  tons. 

In  closing  this  report  it  is  only  courteous  to  say,  that  there 
as  been  harmonious  co-operation  with  the  officers  of  the  other 
oards  of  our  City. 

Transmitted  with  this  report  are  the  locations  of  pipes  and 
ates,  also  inventory  of  pipe,  special  castings,  and  tools  on  hand^ 
anuary  1st,  1889. 

HENRT  BRIDGE, 

Superintendent, 
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EAGE  OF  THE  CITY  OF  DETROIT. 


BY  Streets  showing  the  Kind  and  Size  of  the  Iron 
•Pipes  and  Wooden  Logs  now  in  Use. 


LOCATION.  KIND. 


DZAV. 
IMOBSS. 

^inewood  ave..  489  feet iron  4 

1  Cass  to  Tenth  St "  24 

r  8.  of  from  Cass  to  6.  line  of  Lognon  farm *'  4 

r  n.  of  First  St.  to  Twelfth  St "  4 

Jf fferson  aye.  to  Wight  st.  s.  of,  424  feet *'  4 

>m  John  R.  to  Randolph  st **  6 

>m  Witherell  to  Hastings  St "  4 

67  s.  of,  from  240  feet  e.  of  Clifford  to  Cass  st *'  4 

07  n.  of,  from  Woodward  to  Cass  ave.,  w.  100  feet :    "  4 

>m  Woodwuid  aye.  to  Brush  st **  4 

)m  Brash  st.  e.  120  ft wood  3 

>m  120  ft.  e.  of  Brush  to  St.  Antoine  st iron  4  , 

>m  St.  Antoine  to  Hastings  st wood  2^ 

yea.  Hastings  to  Orleans  st iron  4 

am  Orleans  St.,  e.  36  ft  "  18 

>m  Orleans  St.  to  Gratiot  ave "  10 

e.,  crossing  Third  ave **  4 

e.,  from  Cass  ave.  to  Third  st wood  3 

e.,  from  Cass  ave.  to  Brush  farm  . .  . .  iron       4  &  6 

'e. ,  alle7  n.  of,'  from  Crawford  st.  to  Jones  farm wood  2^ 

^©.,  from  Sixth  to  Seventh  st *'  2^ 

'e.,  crossing  Seventh  st iron  4 

e.,  crossing  Sixth  st **  4 

e.,  from  Fourth  to  Crawford  st "        3&4 

';^^  w.  of  Beaubien  St..  195  ft '*  4 

%  from  Beaubien  to  St.  Antoine  st '*  3 

N  from  St.  Antoine  to  Bivard  st .• wood  3 

.  from  325  ft.  e.  of  Russell  to  Rivard  st '*  2^ 

,  crossing  St.  Antoine  st iron  4 

,  crossing  Hastings  st **  4 

,  crossing  Rivard  st *^  4 

,  crossing  Russell  st '*  4 

,  from  Dequindre  st.  to  alle7  w.  of  Dubois  st *'  4 

,  Orleans  St.  w.  of ,  260  ft *'  4 

,  Moran  St.  from  401  fc.  e.  to  581  f t.  w.  of "  4 

,  from  155  ft.  w.  of  Dubois  to  68  ft.  e.  of  Chene  st *'  3 

,  crossing  Grandy  ave **  3 

,  570  ft.  w.  of  Grandy  ave wood  3 

,  184  ft.  e.  of  Collins  st.  to  287  ft.  w iron  4 

Woodward  ave.  to  Rivard  st "  4 

tussell  to  Rivard  st wood  2^ 

tussell  to  Orleans  st iron  3 

Means  to  Dubois  st **  4 

Junction  ave.  558  ft.  e.  of **  4 

Junction  w.  400  ft "  4 

n  462  ft.  w.  of  Russell  st.  to  22  ft.  w.  of  McDougall  ave    "  4 

3.  of  Second  st.  41  ft wood  2^ 

B.  of  Second  St.  165  ft iron  3 

sr.  of  Twelfth  St.  198  ft ''  4 

Gratiot  ave.  to  275  ft.  e.  of  Jos.  Campau  ave wood  2^ 

rs  ft.  e.  of  Jos.  Campau  ave.  to  alley  w.  of  McDougall 
iron  3 

S  Jos.  Campau  ave *'  4 

nwoodave.  to  Mt.  Elliott  ave "  4 

toiwood  ave.  to  alley  e.  of  McDougall  ave *'  3 

oesing  Woodbridge  st "  6 

mboldt  to  Sullivan  ave **  4 

of  Sullivan  ave **  3 

man  ave.  to  Twenty-third  st **  4 

Vinewood  ave "  6 

.ewood  ave.  to  Twenty-seventli  st •  .    '*  4 
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Vshst,  crossing  Tillman  ave iron 

k.8h  St.,  crossing  Twenty- fourth  St ♦' 

^sh  St.,  crossing  Seventeenth  8t " 

^sh  St.,  east  of  Maybury  ave.  250  ft " 

kAh  St.,  west  of  Wabash  ave.,  148  ft ** 

ksh  St.,  crossing  Eighteenth  st *' 

\Ah  St.,  from  Seventeenth  to  Eighteenth  st " 

ieh  St.,  e.  of  Humboldt  ave.  166  ft " 

Lsh  St.,  from  alley  e.  of  Trumbull  ave.  to  Grand  River  ave wood 

Ish  St.,  from  Harrison  ave.  to  alley  e.  of  Wabash  ave ^...    " 

Lsh  St.,  from  National  ave.  to  alley  w.  of  Trumbull  ave " 

Uh  St.,  from  Twenty-third  to  Twenty-fourth  st •* 

^twater  st.,  from  Griswold  to  Bates  st iron 

Ltwater  st.,  from  Griswold  to  Bhelby  st " 

Ltwater  st.,  alley  s.  of,  from  Randolph  st.  to  alley  w.  of  Bates  st " 

Ltwater  st.,  Randolph  st.  to  St.  Aubin  ave.  e  215  ft " 

Ltwater  st.,  from  215  ft.  e.  of  St.  Aubin  to  McDougall  ave ** 

Lurelia  St.,  crossing  VInewood  ave '* 

Lurelia  St.,  crossing  Twelfth  st *' 

Lurelia  St.,  from  Twelfth  st.  w wood 

i.  St.,  818  feet  west  of  VInewood  ave iron 

tagley  ave.,  from  Park  to  Clifford  st " 

tagley  ave.,  alley  w.  of,  from  280  ft.  n.  of  Clifford  st.  to  Grand  River 


ave 


tagley  ave.,  alley  e.  of,  from  alley  n.  of  Park  st.  to  Cass  ave ,    '' 

»agg  St.,  from  Fifth  to  Crawford  st wood 

iagg  St.,  from  Woodward  ave.  to  Fifteenth  st iron 

taker  st.,  from  Seventh  to  Eighth  st *' 

iaker  St.,  from  Seventh  to  Twenty-fourth  st " 

iaker  St.,  from  Tweoty-fourth  st.  to  Vioewood  ave ' 

iaker  St.,  crossing  VInewood  ave.  29  ft " 

iaker  St.,  from  Huobard  to  Scotten  ave " 

aldwin  ave.,  from  Jefferson  ave.  to  Linden  Park  ave ** 

aldwin  ave.,  crossing  Mack  Road ** 

ialtimore  ave.,  from  woodward  ave.  to  Brush  st ^^ 

altimore  ave.,  from  Woodward  ave.  to  Crawford  st '* 

ates  St.,  from  Atwater  st.  to  Farmer  st ** 

ieech  St.,  from  First  to  Seventh  st ♦* 

eech  St.,  alley  s.  of,  from  Sixth  st.  to  alley  w wood 

eacon  st.,  from  Brush  to  St.  Antoine  st.  e.  211  ft iron 

eaublen  st.,  from  Atwater  to  Clinton  st '* 

eaubieu  St.,  from  Clinton  to  Watson  st *' 

eaubien  st.,  from  Watson  sr.  to  Harper  ave " 

ieaubien  st.,  from  Harper  ave.  to  Boulevard •' 

eauf ait  ave.,  from  Jefferson  ave.,  n.  585  ft " 

eaufait  ave.,  from  600  ft.  n.  of  Jefferson  ave.  to  St.  Paul  st.  n.  282  ft.    "      'I 

eaufait  ave.,  from  Mack  st.  to  777  ft.  n.  of  Sylvester  st '* 

^evue  ave.,  crossing  Mack  road  to  Pulford  ave " 

ellevue  ave.,  n.  of  Sylvester  st.  348  ft " 

ellevue  ave.,  north  of  Gratiot  ave.  2162  ft *' 

ellevue  ave.,  crossing  Gratiot  ave '* 

ellevueave.,  from  Jefferson  ave.  n.  3,400  ft " 

ellair  St.,  crossing  Russell  st *' 

ellair  st. ,  from  luopelle  st.  to  St.  Aubin  ave wood 

ellair  st.,  from  Jos.  Campau  ave.  to  Chene  farm *' 

ellair  St.,  from  100  feet  w.  of  Dubois  to  Grandy  ave iron 

ellair  st,  from  800  feet  e.  of  St.  Aubin  ave " 

ellair  St.,  McDougall  ave.,  402  feet  e.  of *» 

enton  St.,  e.  of  Bru9h  st^  143  ft ** 

enton  st.,  from  Brush  farm  to  Russell  st wood 

enton  st ,  crossing  Russell  st iron 

ienton  st.,  crossing  Hastings  st *' 

^lin  St.,  from  Mt.  Elliott  ave.  to  Ellery  st 

erlin  st ,  crossing  Elmwood  ave , 

erlin  st.,  from  Elmwood  to  alley  e.  of  McDougall  ave 

erlin  st.,  from  Jos.  Campau  ave.  to  alley  w.  of  McDougall  ave wood 

erlin  st.,  from  Gratiot  to  Jos.  Campau  ave iron 

erlin  st.,  crossing  Jos.  Campau  ave ** 

oulevard  north,  from  Woodward  ave.  to  Russell  st.  s.  side *' 

oulevard  north,  crossing  Grand  River  n.  side 

oulevard  north,  crossing  Grand  River  s.  side 

Oulevard  west,  crossing  Fort  st.  e.  side 

oulevard  west,  crossing  Fort  st.  w.  side 

oulevard  west,  8.  of  Porter  St.,  560  ft 

oulevard  west,  from  Baker  st.  to  Shady  Lane 
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kye.,906ft iron  4 

rd  ave.  to  Beaubien  8t '*  tf 

I  to  Fourth  8t wood  2J4 

0  Third  ave iron  4 

to  Seventh  st wood  8 

8t.  to  alley  w '*  2J4 

ord  St.  to  Fourth  ave iron  3 

renth  st *•  4 

Ahst ;...    *'  4 

)ard  ave.  to  Junction  ave ...   ''  4 

ft.  e.  of  Seventeenth  to  Eig^hteenth  st "  4 

Inewood  ave..  156  ft *'  4 

to  Beaubien  st wood  3 

ten  to  St.  Antoine  st iron  4 

toine  to  Russell wood  2^ 

Ue  to  Orleans iron  4 

ndre  St.  to  Gratiot  avp **  4 

enty-second  st.  e.  240  ft wood  3^ 

Twen^-second  st iron  4 

th  St.  !&4  f eet  e.  of "  4 

atoEighthst "  4 

icoln  ave "  4 

elfthst •*  4 

to  Grand  River  ave '*  80 

ty-second  st.  e.  240  ft - wood  2J4 

^enty-second  st iron  4 

St.  to  Jefferson  ave "  6 

.  ave.  to  Congress  st *'  4 

St.  to  Gratiot  ave "  8 

ve.  to  Wilkins  st "  4 

M>  Edmund  place **  34 

)nst.86ft "  6 

to  Benton  st "  6 

st '*  4 

nast **  4 

►f,  from  Fort  st.  to  alley  s ''  4 

e  to  Milwaukee *'  3 

^aukee  ave.  to  261  feet  n "  4 

to  Horton  ave "  4 

.  St.,  182  feet wood  2J4 

3ury  to  75  feet  e.  of  Sullivan  ave  iron  3 

laybury  ave **  4 

beenth  st.  to  387  feet  w.  of  Humboldt  ave —    **  4 

nteeuth  St.  169  feet "  4 

of  Wabash  ave '*  4 

wenty- fourth  st '•  4 

d  River  to  Vinewood  ave **  30 

;en  ave.  to  Twenty-ninth  st '*  4 

ith  St.  to  alley  e.  of  Trumbull  ave wood  2M 

w.  of  Trumbull  to  National  ave '*  2^ 

snth  to  Twenty-fourth  st iron  24 

wh  ave.  268  feet '*  4 

ury  ave.  227  feet •*  4 

9.482feet "  4 

iforks  to  Mack  road  **  42 

teet  n.  of  Jefferson  ave.  n.  1050 "'  6 

tes  St.  to  Monroe  ave ^'  6 

>f,  from  Bates  st  to  alley  w *'  4 

>f ,  from  Randolph  to  alley  w.  of  Bates  st **  4 

idre  St.  to  806  feet  e.  of  Cnene wood  2^ 

;  e.  of  Chene  st.  to  Grandy  ave iron  8 

ne  St.  e.  side **  4 

lest.  159  feet "  4 

toRussellst '*  4 

iridgeto  Fortst "  6 

9.840  ft : "  4 

;st.  250  ft.  n.  to  824  ft  8.  of '*  6 

3ixave "  6 

)r  St.  to  Driggs  st "  6 

)do  ave.  to  8.  of  L.  S.  R.  R "  6 

.  to  Woodward  ave **  30 

to  Woodward  ave      "  4 

ford  St.  to  Fourth  ave **  4 

»nth  St.  48  feet "  4 

toSeventhst "  3 
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Oanfleld  ave.,  from  Twelfth  to  48  feet  e.  of  Thirteenth  st iron 

Canton  ave.,  crossing  Mack  road ** 

Caroline  st.,  w.  of  Twelfth  st.  192  feet 

Cass  St.,  from  Woodbridge  st.  to  Jefferson  ave 

Cass  St.,  from  Jefferson  ave.  to  J07  st 

Cass  St.,  from  alley  n.  of  Howard  st.  to  allev  s.  of  Michigan  ave 

Cass  St.,  from  Spencer  st.  to  alley  n.  of  Micnigan  ave 

Cass  ave.,  from  Joy  St.  to  Alexandrine  ave " 

Cass  ave.,  from  Alexandrine  ave.  to  Holden  pi.  n.  of,  619  feet ** 

Cass  ave.,  crossing  Canfleld  ave '^ 

Cass  ave.,  alley  w.  of  s.  of  Oilman  st.  119  f  t '* 

Cass  ave.,  from  alley  n.  of  Adams  ave.  to  119  ft.  s,  of  Oilman  st *' 

Cass  ave.,  alley  w.  of,  from  Ledyard  to  Bagg  st wood 

Catherine  St.,  crossing  Rivard  st iron 

Catherine  st.,  from  Oratiot  ave.  to  Dequindre  st 

Catherine  St.,  from  Dequindre  st.  to  St.  Aubin  ave 

Catherine  st,  from  St.  Aubin  to  Elmwood  ave 

Cavalry  ave.,  crossing  Dix  ave.  to  188  ft.  s.  of  Cadet  ave 

Cavalry  ave.,  from  Dix  ave.  to  Toledo  ave 

Celia  St.,  from  Wabash  ave.  to  Twelfth  st 

Champlain  St.,  from  Randolph  st.  to  alley  e 

Champlain  st.,  from  Mt.  Elliott  ave.  to  Helen  st 

Champlain  st.,  from  Field  ave.  to  E.  Boulevard 

Champlain  st.,  from  Elmwood  ave.  to  250  feet  w.  of  Lieb 

Champlain  st.,  from  St.  Antoine  to  Orleans  st 

Champlain  St.,  Orleans  st.  to  Elmwood  ave 

Champlain  St.,  from  Liebst.  to  Mt.  Elliott  ave wood 

Champlain  St.,  w.  of  Liebst.  250  feet hron 

Champlain  St.,  alley  n.  of,  from  Brush  to  St.  Antoine  st " 

Charles  St.,  from  Sixth  to  Seventh  st wood 

Charlevoix  St.,  from  Jos.  Campau  ave.  to  alley  w.  of  McDougail  ave. .  .iron 

Charlevoix  st.,  crossing  Jos.  Campau  ave •' 

Charlevoix  st.,  from  Chene  st.  to  Jos.  Campau  ave wood 

Charlevoix  St.,  e.  of  alley  e.  of  McDougail  ave.  86  feet ** 

Charlevoix  St.,  e .  of  alley  e.  of  McDougail  ave.  84  feet iron 

Chvrlevoix  st.,  from  84  feet  e.  of  alley  e.  of  McDougail  to  Elmwood 

ave.  468  feet 

Charlotte  ave.,  from  Fifth  st.  e.  180  feet 

Charlotte  ave.,  from  Fourth  st.  w.  131  feet 

Charlotte  ave.,  from  Woodward  to  alley  e.  of  Third  ave 

Chase  St.,  from  alley  e.  of  Russell  st.  to  Riopelle  farm 

Chene  St.,  from  Cohgress  to  Fremont  st 

Ohene  St.,  from  Atwater  st.  to  Hancock  ave 

Chene  St.,  from  Theodore  st.  to  180  feet  n.  of  Ferry  ave 

Chene  St.,  from  Harper  to  s.  of  Medbury  ave 

Cherry  St.,  from  Orand  River  to  Trumbull  ave.  alley  w.  of . 

Cherry  st.,  from  National  ave.  to  alley  w.  of  Trumbull  ave 

Cherry  St.,  from  Twelfth  St.  e.  86  feet " 

Cherry  St.,  from  Harrison  ave.  to  Twelfth  st wood 

'Chestnut  st,  from  Russell  st.  to  Elmwood  ave iron 

Chipman  st.,  e.  of  Nineteenth  st wood 

Church  st ,  from  107  feist  w.  of  Tenth  to  Wesley  st iron 

Church  st,  alley  s.  of,  from  Eighth  to  Tenth  st " 

Clark  ave.,  from  Michigan  ave.  to  Michigan  Car  Works 

dark  ave.,  from  River  st.  to  Fort  st 

Clark  ave.,  from  Michigan  ave.  toM.  C.  R.  R 

Clark  ave. ,  in  Car  Works  grounds 

Clark  ave.,  2246  feet  s.  of  Dix  avcto  M.  C.  R.  R 

Cleveland  st,  e.  of  St.  Aubin  ave.  176  feet 

Cleveland  st,  from  273  feet  w.  of  Dubois  to  Chene  st wood 

Cleveland  St.,  fromChenest.  e.  377  feet " 

Cleveland  st,  from  Chene  st  e.  877  feet  to  582  feet  e ' 

Cleveland  St.,  w.  of  Jos.  Campau  ave.  314  feet iron 

Cleveland  St.,  from  Jos.  Campau  ave.  400  feete wood 

Cleveland  st,  crossing  Elmwood  ave.  to  alley  e.  of  McDougail  ave — iron 

Cleveland  st,  e.  of  Elmwood  ave.  660  feet 

Cleveland  st,  from  660  feet  e  of  Elmwood  ave.  e.  762  feet 

Clifford  st,  from  Park  place  to.Sproat  st 

Clinton  ave.,  from  Oratiot  ave.  to  Rivard  st 

Clinton  ave.,  from  Rivard  to  Orleans  st 

Clinton  ave.,  from  Orleans  st  to  Elmwood  ave 

OoUinsBt,  from  Fremont  st.  to  Oratiot  ave 

Collins  st,  n.  of  Fremont  st.  668  feet < 

Collins  St.,  s.  of  Fremont  st  to  Leland  st 

Collins  st,  from  668  feet  n.  of  Fremont  st  650  feet 
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Edmund  place,  from  Woodward  ave.  to  Brush  st iron 

Eighth  St.,  from  River  st.  to  alley  s.  of  Fortst " 

Eighth  St.,  from  Fort  st.  to  alley  north wood 

Eighth  St.,  from  Baker  st.  to  Michigan  ave iron 

Eighth  St.,  from  Grand  River  ave.  to  Lysander  st ** 

Eighth  St.,  from  Michigan  ave.  to  Orchard  st wodd 

Bighthst.s  of  Brigham  St.  40  feet iron 

Eighteenth  st.,  from  Fort  st.  to  Michigan  ave ** 

Eighteenth  st.,  from  Michigan  ave.  to  Butternu^t wood 

Eighteenth  st.,  from  Mjrtle  to  Butternut  st iron 

Eighteenth  st.,  from  Myrtle  to  Linden  st wood 

Eighteenth  st.,  n.  of  Linden  st.  420  feet iron 

Eighteenth  St.,  from  420  feet  n.  of  Linden  st.  n.  98  feet *' 

Eighteenth  St.,  from  510  feet  n.  of  Linden  to  Buchanan  st 

Eighteenth  st.,  from  Buchanan  to  338  feet  n.  of  Breckenridge  st 

Eighteenth  St.,  from  Kirby  ave.  s.  836  feet 

Eighteenth  St.,  from  McQraw  ave.n.  1107  feet — 

Eighteenth  St.,  alley  w.  of,  from  Marquette  st.  n.  118  feet wood 

Eighteenth-and-a-half  st.,  from  River  st.  to  Fort  st iron 

Eighteenth-and-a-half  st.,  from  River  st.  504  feet  s '' 

Elizabeth  st.,  from  Hastings  st.  e.  39 J  feet  to  alley  e.  of  Woodward 

ave 

Elizabeth  st.,  from  alley  e.  of  Woodward  ave.  to  Brush  st.  n.  and  s. 

sides 

Elizabeth  st ,  alley  n.  of,  from  Cass  ave.  w -. 

Elizabeth  st.,  alley  s.  of,  from  alley  e.  of  Woodward  av.  to  Witherell 

st 


kt 


i( 


(t 


it 


(4 
(( 


«{ 


«« 


it 
«( 


(( 


Elizabeth  st.,  alley  s.  of,  w.  of  Cass  ave 

EUery  St..  from  Amdt  to  Berlin  st 

Eliot  St.,  from  Woodward  ave.  to  Brush  st " 

Eliot  St.,  from  Russell  to  Riopelle  st 

Eliot  St.,  crossing  St.  Antoine  st 

Eliot  St.,  crossing  Hastings  st 

Eliot  St.,  crossing  Russeilst 

Eliot  St.,  crossing  Rivard  st 

Eliot  St.,  from  Brue h  to  Beaubien  st " 

EUot  St.,  from  Beaubien  to  Russell  st wood 

Elm  St.,  e.  of  Twelfth  st.  to  Harrison  ave " 

Elm  St.,  from  alley  e.  of  Trumbull  ave.  320  feet  e , 

Elm  St.,  from  alley  e.  of  Wabash  ave.  to  Thompson  farm 

Elm  St.,  from  National  ave.  to  alley  w.  of  Trumbull  ave 

Elm  st,  from  Seventh  St.  w ** 

Elmwood  ave.,  from  Jefferson  ave  to  Croghan  st iron 

Elmwood  ave.,  from  Croghan  to  Sherman  st *' 

Elmwood  ave.,  from  Gratiot  ave.  to  Hunt  st " 

Elmwood  ave.,  from  Hunt  to  Waterloo  st ** 

Erskine  St.,  from  Woodward  ave.  to  Brush  st 

F  st,  188  feet  w.  of  Vinewood  ave 

Fftrmer  st.,  from  15  feet  s.  to  88  feet  n.  of  80-inch  main  in  Gratiot  ave. , 

Farmer  St.,  from  Bates  st.  to  Gratiot  ave 

Famsworth  st.,  crossing  Russell  st.  '' 

Famsworth  St.,  from  Woodward  ave.  to  Beaubien  st " 

Famsworth  st.,  crossing  Moran  st " 

Famsworth  St.,  crossing  Grandy  ave " 

Famsworth  St.,  w.  of  Moran  st  628  feet ♦» 

Famsworth  St.,  from  266  feet  e.  of  Russell  to  Chene  st " 

Famsworth  st,  from  Beaubien  to  Russell  st  108  feet  e wood 

Famsworth  St.,  from  108  feet  to  266  feet  e.  of  Russeilst " 

Ferdinand  ave.,  crossing  Dix  ave.  n.  875  feet iron 

Ferdinand  ave.,  from  Fort  st.  480  s.  of ! " 

Ferdinand  ave.,  975  feet  h.  of  River  st  •' 

Ferry  ave.,  from  Woodward  ave.  to  Russell  st *• 

Ferry  ave.,  from  Russell  st.  e.  763  feet.  ^ ** 

Ferry  ave.,  from  7o3  feet  e.  of  Russell  to  Dequindre  st " 

Ferry  ave.,  from  Dequindre  st.  to  St.  Aubin  ave wood 

Ferry  ave.,  alley  s.  of,  from  alley  w.  of  St.  Aubin  ave.  168  feet *' 

Ferry  ave.,  from  St.  Aubin  to  109  feet  e.  of  Jos.  Campau  ave iron 

Field  ave.,  from  1700  feet  s.  of  Gratiot  to  Hendrie  ave 

Field  ave.f  from  Jefferson  ave.  to  Linden  Park  ave 

Fifth  St.,  from  alley  n.  to  alley  s.  of  Lafayette  ave 

Fifth  St.,  from  Labrosse  st.  to  alley  n 

Fifth  St.,  from  Michigan  ave.  to  Noble  st  on  both  sides  of  Elton  and 

Crawford  parks 

Fifte  -nth  st,  from  Fort  to  165  feet  s.  of  Marantette  st. 
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..wood 

rMDave ■' 

'^K'r;vv."n:"Mifi*i:::::::::::::;: 

«.  to  BH  reM  w.  ot  Twenty-mvoDIH  ». . 

D^iXtoi(^i^te:rfa;^«.:v.  I 

oQrfiiraklat " 

1  to  St.  AutoLe at 

.Bt-w.  IMfeet.... 

mwoodava.e.  Mileet 

::wood 

..Iron 

■,v8.toB«gB«t ;; 

OMolaat-BTIeetn 

..wood 

«t 

»wwl 

sssjsaif,?- """•'" ■■ 

icfl>oag»u'»Ve.'io  wilkerit'.'.'.""^".! 
IcDongall  are.  to  Walker  rt 

'.iircm 

■  -  D 

iTe.  10  OolMnsat ;; 
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QMflald  »v*.,  cnwilng  HuiMH'll  al Iro 

SarfloM  kT*..  orowlDKHt  Antnlopit ' 

QwHedftTa.,  oroMlD|(Kiot>(ill<<>t ' 

Umrfl«daT«.,  •.ofKlopFllfliil.  UMlDet.. 

Q*rlMdkv&.tn)niUIfM>t>.ntRIcipellvit.toOban*it.e.'l7t«et...  . 

QWlWId***.,  KllB)'!.  OtW,  of  at.  AlDllllkTS.WOfMt 

Oarflald  ft*8.,  orowlnB  Qnndy  kve 

Oufladftvt,,  froDi  Qruidjr  av*.  toOlira*M wi 

Ooldnaravs..  from  Mtoblno  >vg.  to  Q,  T.  R  K In 

OIlDun  tb,  from  OuatoIlMiul  BlVBTk** ' 

Ontnd  Rlnr  i.vi-..  from  Woodward  kT«.  to  Obh  at 

QraudRlvBrav*.,  rrom  CMito  Tbitdit ' 

Qnnd RIvprav*.. allejrn. of, from  UnoolnaTB.  w.  ITfMt 

Orand  Riisr  an.,  from  Third  to  1,M4  tasC  w.  of  BarantMQtb  it ' 

Ornnd  RJTer  ava.,  oODiieotlns  wJtb  M-lnoh  main  In  tlu«  ol  Buohanau 


Urand  Rlrgr  ara.,  from  1,B14  fret  w.  at 

QrandRlverava.,  e.  otmnhtbit.  llOfasi 

tirandrave.,  n.  otHarporaTt.  3tt  tost 

(IrandyaoB..  fromSSttsat  n.  of  HarparavB.  to  lUtsatn.  otTrombly 

OMBtat.  dnMalnaTwairtb  il 

Oraot  U.,  from  TWalttli  lo  TblrtMneb  *t . . 


Qnumiait,.  tromTElnwaDtb  toWabMh  an 

OraUot  aT*.,  from  Woodward  at*,  to  Briuhil 

QraUot  a*«..  from  Bruabit.  Woliir  llinlla 

rMlcXam.,  from  Woodward  ava.  to  nayiior  at... 

lrMDa*e.,  from  Kotden  to  Mllwoukso  ■*■- 

Irltwoldlt.,  from  Atwatar  to  Slat*  at 

I  rtawoldi(.,(roni  Atwalvr  at.  M  rinr 

OuolbatifromOrlaanaat,  to Mullelt  farm 

"— '-  It.,  from  OrlMUu  at.  to  Bt.  Aublnava.  UTim 
It.,  from  OtMoait.  tojoa.  Camnu  ara 

uoln  at.,  from  .Ion,  nnmpnii  avo,  to  Walkarat . 


alMHi  . 


K  Ut"|i 


idaT*.,  from'EViliidii  ■' R 

HaiDmoDdavii.,(romlttf<'i-in  .;  I.   iwrta.ofLaa' 

Bauoook  aTa„  from  Caua'it   i 

BadoooIc  ava.,  oroaalij:  Fourii' k-  

Baooookan.,  fromWabaah  to  FonrUieiiili  aip 

SaBOookata.,  fKimQrawfardiultiiviuiUiat. 

Hancook  av«.,  tram  National  ata.  wThlrtMntbat.  w.  M  Ct.... 

nantock  •».,  from  (It.  Aubiii  ava,  wSuboliat 

Bani'ook  >*•..  from  RlTard  tn  tUopalla  at. . . . 
Haniraok  an,,  Sttl  fni  w.  of  Oliana  at,  to  OTbu 
Hancook  am.  from  Ultoball  bt..  ■.  MB  (Ht... 
Harpar  aio..  frnin  HaatlMa  aL  a^Bja  toat. , . 


loOraodf  ava... 


•.  Uf  fi 


tkfparaTB.,  w.  of  llraDdjr  a*«.  400  fact 
arpar  an,,  From  Woodward  an.  to  aea  faat  ■.  of  St  Antolna  at 
tiparan.,  a.  of  Orandr  a*a,  ATB  raat 

Bamatat.,  fromSt.  Antolna  at.  toallsrw.of  Bruah  at 


Haatlog*  M.,  from  pongrpM  tr> 
Baitlniaat.,  from  Ovagntt  mi.. 
Baatlnga  at.,  frum  Ohainplalii  i 
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BIAM 


feoOatherine  St ircm  4 

MtoWatoonst •*  • 

toFremontst **  10 

k  St.  to  Forest  ATe **  * 

ittfa  to  Ferrr  St "  6 

<  Boulerard  to  Pfquette  ATe **  4 

.▼e.  to  20  feet  n.  or  Boolevard 4 

of  Custer  ave.  26  feet *•  4 

to  Pkraette  ATe "  • 

«D  n.  line  of  BouleTard  n.  568  feet **  3 

ve.w.l50feet *•  4 

ofTwelfth  to  96  feet  e.  of  Thirteenth  St.....  3 

teenth  St "  4 

bC  Twelfth  St.  to  149  feet  e wood  2^ 

Ismpen  ave  e.  ggp  feet "*  ^ 

lsmp«ii  ave.  e.  270  fleet  to  445  feet iron  3 

oodATe.  Vfeet "  4 

ood  to  sllej  e.  crif  McDougall  ave 3 

s.  Campau  a^e **  4 

a^.  to  Crqehan  st^ « 

btai  ave.  to  DBbois  at **  3 

ist^toallexw.  ofMcDoqgallaye 4 

k  of  MeDooKaD  ateu  to  Elmwood  ave 4 

■itlave.MOBfbet **  4 

uij  tnwe •*  4 

ave.  to  CUfford  St *•  4 

0  alky  e.  190  feet •*  4 

DTUnlst •*  6 

»8eoCteiiaTe. "  4 

*aTe.toBeaiibiensL **  4 

.  to  A.  Beanhien  farm ^  3 

1  Carm  to  BnsseU  St *"  4 

iopellest **  3 

*  ave.  to  Fourth  St **  3 

lej  w.  of  Tramban  ave **  4 

B.  to  all^  w.  of  Tnunboll  aTe. **  3 

Birerst **  8 

irdtoOassaTe wood  4 

IWrda^e '*  3 

»FoarthaTe iroa  4 

tipeu  to  OawfSord  st^ wood  3 

d  stw  to  Oommonwealth  ave iron  4 

aire "  « 

lave-toBniAst **  4 

ptrttea  STO •*  4 

R.  bridge  to  TwxBDtf  fovrtii  St. *-  6 

TwetfSst. **  4 

;an  aTe.  to  Myrtle  St. ••  6 

rMjrtiestw wood  3 

9anave.toEat iroa  4 

L  to  SS5  feet  a.  of  Brandon  ave **  6 

Oawfoitlst^ *•  4 

9faad  River  avet *•  4 

igaa  ave.  to  L.  &  R  R *•  4 

■ttemotst^ •*  6 

ipanave. •*  4 

beaest. •*  4 

all^  w  of  McDoqgall  ave wood  9^ 

BDoonU  ave.  96  feet •*  9 

iC  M  cDonsall  aTe iron  3 

'9Bfieete.oCalle7e.of  MeDo^aBave «*  4 

TO.  to  16  feet  e.  of  SDerr  St ^  4 

ITatamtst. wood  9U 

toSasfeetaoC.. iron  3 

oinest^ *•  4 

Bist **  4 

ist ••  4 

8M  feet  w.oCw.Mne  of  Beanhien  St **■  3 

of  Beanhien  to  RnanH  St 

st^  to  St.  Anhia  avet 

na  avo.  to  Onuidj  ave 

boOraadfaTO iron  3' 

» Deqpdndre  St ••  4 

pdlaTe. •*  4 

9a  fleet  and  190  feet ^        3Jt4 
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DIAM 
INCHBS 
4 
3 

3 

• 

4 

>.  of  Fourth  to  alley  e.  of  Twelftl 

to  Eighth  8t 

th  to  Tenth  st 

4 
4 
8 

k  8t 

elby 

iwold  to  First  st 

It  to  Fourth  st 

4 
4 
6 
4 

h  to  Tenth  st 

4 

e  to  Shelby  st 

4 

ilby  st  

3 

It  to  Tenth  st 

6 

B  to  First  at 

4 

Twelfth  st 

8 

4 

18  ft 

4 

fenth  St.  to  M.  0.  R.  R.  bridge. . . . 

3 
4 

Fifteenth  st 

3 

4    > 

>  aUey  w.  of  Sixteenth  st 

4 

rtst. 

4 

5ond  st 

4 

irth  st 

4 

4)  Twenty-fourth  st 

4 

>  Twenty-second  st 

I  ave 

4 
4 

mave 

4 

4 

,  C.  R.  R 

6 

St.  e.  340  feet 

>nd  St. 

2H 
4 

feet  to  w.  of  502  feet 

4 

>.  n.  1272  feet 

6 

.  n.  1968  feet. 

6 

iiindre  st 

4 
4 

alley  w.  of 

8 
8 

4 

Uopelle  st 

12 

Umwood  ave 

4 

)tt  ave 

feet  n.  of  Visgar  st 

605  feet TT 

2H 

6 

6 

bash  ave 

son  ave 

4 
4 

d  st 

6 

A  st 

3 

4 

rnplain  st 

6 

ht  st 

feet 

3 

4 

)t  e.  of  Russell  st 

teet 

4 

m 

4 

3 

et  w.  of  Dubois  st. 

>  to  Mitchell  ave 

!iell  ave 

2W 

is  to  160  feet  e.  of  Chene  st 

3 
4 

ollins  st 

3 

-e 

4 

»t  ave 

4 

3 

let 

3&4 

11 

)h  st.  to  Lomon  farm 

feet 

4 

t 

3 
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LOCATION.  KIND. 

^ell  ave.,  from  Fremont  st.  to  Warren  ave iron 

ihell  ave.,  from  Haiper  ave.  n.  of  d24  ft ** 

shell  ave.,  from  366  feet  n.  of  Gratiot  ave.  to  Fremont  st ' 

ihell  ave.,  from  Gratiot  ave.  n.  of  366  ft *' 

iToe  ave.,  876  feet  s.  of  Farmer  st ** 

roe  ave.,  61  feet  n.  of  Cadillac  Square *' 

roe  ave.,  alley  ni  of,  from  alley  w.  of  Randolph  to  Farmer  st " 

roe  ave.,  alley  n.  of  Farmer  st.  to  alley  e.  of  Woodward  ave '' 

ix>e  ave.,  alley  s.  of,  from  Randolph  st.  to  alley  n.  of  Michigan  ave    " 

itcalm  st,  from  Woodward  ave.  w.  412  ft '* 

itcalmst.,firom40feete.  of  Parte  st.  to  Cass  ave ** 

itcalm  St.,  from  alley  e.  of  Woodward  ave.  to  Brush  st " 

itcalm  st,  from  Brush  to  Russell  st " 

itcalm  St.  alley  s.  of,  from  Beaubien  st.  w.  340  ft wood 

an  St.,  from  2»  feet  n.  of  Hancock  ave,  to  Famsworth  st iron 

an  St.,  from  Gratiot  to  226  feet  n.  of  Hancock  ave wood 

an  St.,  from  Famsworth  i>t.  to  Medbury  ave iron 

relist,  froms.  side  of  Diz  ave.  245  ft ** 

rell  St.,  from  River  St.  182  feet  n.  of  Porter  st '* 

Elliott  ave.,  from  Gratiot  ave.  to  city  line " 

Elliott  ave.,  from  Gratiot  to  Mack  ave '* 

Elliott  ave.,  from  Mack  ave.  to  Preston  st '' 

Elliott  ave.,  from  Preston  st.  to  1,126  feet  s.  of  Waterloo  st " 

Elliott  ava,  from  1,126  ft  s.  of  Waterloo  to  148  ft.  s.  of  Wight  st.      '* 

lett  St.,  from  St.  Antoine  st.  to  Elmwood  ave " 

lett  8t,  from  Gratiot  ave.  to  Chene  st ** 

t>erry  St.,  from  Twelfth  to  Thirteenth  st " 

tie  st,  from  GrandRiver  to  Hubbard  ave *' 

oleon  st,  from  Brush  to  Russell  st *' 

lonalave.,  from  Michigan  to  Grand  River  ave *' 

ional  ave.,  from  Merridc  to  846  feet  n.  of  Eirby  ave " 

ional  ave.,  from  alley  s.  of  Lysander  st.  to  Putnam  ave ** 

rark  St.,  296  feet  e.  in  Grif&n^  foundry " 

rark  St.,  from  Nineteenth  to  Twentieth  st ** 

»teenth  st ,  from  Baker  to  Newark  st " 

»teenth  st. ,  from  Fort  to  Baker  st " 

le  St.,  croflising  Sixth  st ** 

le  St.,  from  Sixth  to  Seventh  st wood 

le  st,  from  Fourth  st  w.  160  feet iron 

le  St.,  from  Crawford  st  e.  860  feet *' 

land  ave.,  from  Hamlin  to  Horton  ave " 

ley  St..  w.  of  Twelfth  St.  100  feet " 

hard  si.,  from  Sixth  st.  to  Elton  park " 

kiard  st.,  from  First  st  to  Hlton  park ** 

tiard  st,  from  Sixth  to  TrumbuU  ave *' 

tans  st ,  from  Reservoir  to  Congress  st ' ' 

tans  St.,  from  Atwater  St.  to  Jefferson  ave '* 

tans  St.,  s.  of  Fromont  St.  28  feet. ** 

tans  St.,  from  Fremont  st.  to  Alexandrine  ave ** 

lansst.,  n.of  Gku4eldave.862feet  ** 

lans  St.,  Arom  Jefferson  ave.  to  Reservoir " 

lans  St.,  from  Scott  to  Reservoir " 

tans  St.,  from  Trembly  st .  to  Lyman  st " 

St.,  from  ClaiiE  to  McKinstry  ave. '' 

kwa  St.,  from  Thirteenth  st  e.  ISOfeet ** 

ister  road,  crossing  Woodward  ave. " 

ister  road,  from  Woodward  ave.  to  Russell  st wood 

ister  road,  from  Russell  st.  to  898  feet  e.  of  St.  Aubin  ave iron 

ner  ave.,  from  Woodward  ave.  to  w.  line  of  Brush  farm ** 

ner  ave.,  crossing  Russell  st '* 

ner  ave.,  crossing  St  Aubin  ave ** 

ner  ave.,  crossing  Grandy  ave *^ 

Ic  place,  from  Michigan  ave.  to  State  st " 

Ic  st,  from  Woodward  ave.  to  alley  s.  of  Columbia  st ** 

Ic  st,  from  Henry  to  Peterfooro ** 

sons  st. ,  from  Woodward  to  Cass  ave wood 

ry  St.,  from  Sixth  to  Seventh  st *' 

ry  st ,  e.  of  10-inch  main  in  Seventh  st.  28  feet iron 

ry  st,  from  alley  e.  of  Trumbull  ave.  e.  800  feet. wood 

ry  St.,  from  aUey  w.  of  Trumbull  ave.  to  National  ave ** 

ry  St.,  alley  s.  of,  from  aUey  e.  of  Trumbull  ave.  e.  276  feet ** 

ry  St.,  from  Seventh  st  w.  819  feet iron 

ry  St.,  crossing  Humboldt  ave ** 

Brboro  st ,  from  Woodward  to  Cass  ave wood 

rce  st ,  w.  of  Dubois  st  172  feet iron 
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noN. 


KIND. 


Jhene  at wood 

liene  st.  to  724  feet  e.  of  e.  line iron 

kve.  to  Dequindre  st wood 

Ml  ave.  w.  87  feet iron 

OS.  Campau  ave.  w.  180  feet wood 

Ktional  ave iron 

.to  Twelfth  St •* 

i 

to  alley  e.  of  Third 

of  Fourth  to  Crawford  st 

e.  w.  160  feet 

svenih  st 

ard  ave  to  Beaubien  st 

m  to  Hastings  at " 

River  st •' 

ley  e.  of  Trumbull  ave 

re.  to  alley  e.  of 

to  Welch  ave 

kve.  e.  400  feet " 

Dthst " 

thst 

Fourteenth  ave. 

of  Twenty-third  st.  to  Tillman  ave 

re.  w.  271  feet 

aubbakxlave " 

irth  to  W.  Boulevard *• 

rd  te  Twenty-fourth  st wood 

nth  ave iron 

ste.  160  feet " 

w.  210  feet 

alley  e.  of  Thirteenth  st.  w.  120  feet 

we.  e.  27  feet " 

.  ave.  172  feet iron 

I  St.  to  alley  w.  of  Eiarhteenth  st wood 

rt;8t..l76  feet »' 

iond  St.,  226  feet iron 

cond  St.  to  Twenty-third  st ** 

to  Twent^^-flrst  st ** 

ist.,180feet ♦* 

e.  to  287  ft.  w.  of  Second  st wood 

7e.e.813feet " 

>Elmwoodave " 

to  Mt.  Elliott  ave iron 


i« 


(( 


«( 


It 


tt 


It 


tt 


tt 
ti 


tt 


tt 


ave.  w.  286  feet. 

ave.  w.  160  ft 

a  ave.  to  Twelfth  st •* 

Qwealth  to  National  ave '' 

to  Seventii  st.  68  feet  w ** 

Woodward  ave ** 

wrd  ave.  w.  60  feet    *' 

of  Atwater  st.  to  Jefferson  ave. 

St.  to  Cadillac  square 

square  to  Atwater  st 

ave.  to  Congress  st ** 

im  alley  s.  of  Fort  to  Champlain  st 

3m  Gratiot  ave.  to  alley  n.  of  Crc^han  st . . 

■om  Atwater  st.  n 

dot  ave 

e.  to  Clinton  st 

is  to  Hammond  ave 

St.  408  feet 

ord  st , 

ave  to  488  w.  of  Campbell  ave " 

servoir  to  80-inch  branch " 

1  w.  sides ** 

«  ft.  w.  of  Lovett  ave " 

i.  to  Jefferson  ave ** 

ave.  to  Atwater  st ** 

roghanst " 

i.  s.  450  feet. ., wood 

.  47  feet iron 

r.  toJayst " 

1  Fremont  St.  s.  218  feet *' 

.tst " 

to  Hancock  ave  n.  27  feet " 


tt 
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tt 
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LOCATION. 


KIND. 


.,  from  Jefferson  ave.  to  Atwater  at. 
.,  from  Atwater  to  Franklin  st 


It 
«t 


t( 


*« 


t( 


Bile  St.,  from  Adelaide  to  Winder  st • iron 

rdst. 

rdst. 

rdst.,  from  Franklin  st.  to  Jefferson  ave. 

rd  St.,  from  Jefferson  ave.  to  Congress  st. 

rd  St.,  from  Jefferson  ave.  to  Clinton  st    " 

rd  St.,  from  Mullett  st.  to  Gratiot  ave ** 

rd  St.,  from  Gratiot  av.  to  146  feet  n.  of  Garfield  ave " 

rd  St.,  from  Famsworth  st.  to  100  ft.  s.  of  Warren  ave wood 

rd  St.,  frvm  100  ft  s.  of  Warren  to. 235  feet  s.  of  Hancock  ave  — iron 

rd  St.,  from  Famswortb  to  281  ft.  n.  of  Ferry  ave 

r  St.,  from  Campau  st.  to  Artillery  ave 

r  St.,  from  Campau  st.  to  Pleasant  ave 

•  St.,  crossing  Clark  ave 

•  St.,  s.  of  Main  in  Detroit  &  L.  S.  Copper  Works 

:  St. ,  from  Sixth  to  e.  of  Fifth  st 

r  St.,  from  e.  of  Sixth  st.  to  M.  C.  R.  R.  crossing 

r  St.,  crossing  M.  C.  R.  R.  track  270  feet 

r  St.,  from  w.  of  M.  C.  R.  R.  crossing  to  526  feet  w.  of  Tweniy- 
>urui  st 

•  St..  from  Third  st.  w " 

St.,  from  Ferry  ave.  n.  825  ft •' 

St.,  from  Twentieth  to  Eighteenth  st " 

»na  St.,  from  Woodward  ave.  to  Brush  st '* 

ma  St.,  crossing  Hastings  st " 

ma  St.,  crossing  Russell  st " 

ma  St.,  from  Brush  to  Beaubien  st " 

ma  St.,  from  Beaubien  to  Riopelle  st wood 

)na  St.,  crossing  St.  Antoine  st iron 

)na  St.,  crossing  Riopelle  St. . .      

and  St.,  from  State  st.  n.  287  feet 

and  St.,  from  State  st.  s.  187  feet 

ell  St.,  crossing  Mullett  st 

ell  St.,  from  Congress  to  Croghan  st 

Bll  St.,  from  Catherine  to  Gratiot  ave 

ell  St.,  crossing  Fremont  st 

ell  St.,  from  Watson  to  Fremont  st 

ell  St.,  from  Gratiot  ave.  to  Watson  st ... 

ell  St.,  from  Fremont  st.  s.  of  Hendrie  ave 

ell  St.,  from  s.  of  Hendrie  to  s.  of  Piquette  ave. 

Bll  St.,  from  Pallister  road  to  s  of  Piquette  ave 

ell  St.,  alley  e.  of,  from  Fort  co  Chase  st wood 

f  St.,  from  Twenty-second  st.  e *' 

f  St.,  from  Twenty-second  st.  w.  200  feet iron 

V  St.,  from  Twenty-third  to  Twenty-fourth  st wood 

Ite  ave.,  from  Pallister  road  to  alley  n.  of  N.  Boulevard Iron 

i  St.,  from  Jos.  Campau  ave.  to  75  teet  w.  of  Grandy  ave " 

St.,  from  Riopelle  St.  to  St.  Aubin  ave *' 

;st.,fromDubois8ttoSt.  Aubinave " 

,  St..  from  Chene  st.  w.  485  feet  to  499  feet  e " 

St..  from  Chene  to  Orleans  st " 

st.j  from  Dubois  st.  e.  190  feet wood 

>  St.,  crossing  Grandy  ave iron 

en  ave.,  from  Fort  to  Dix  ave 

en  ave.,  from  Dix  ave.  to  Buchanan  st 

eu  ave.,  from  Buchanan  st.  to  Herbert  st 

ad  St..  166  feet  n.  of  Henry  st 

ad  St.,  206  feet  n.  of  Milwaukee  ave • 

id  St.,  from  Bagg  st.  to  n.  of  Prentiss  ave 

ad  St.,  crossing  (Janfield tive. 

ad  St.,  from  Front  St.  to  alley  n 

ad  St.,  from  allev  n.  of  Jefferson  ave.  to  Front  st 

ad  St.,  from  High  to  Henry  st 

ad  St.,  from  Michigan  ave.  to  Plum  st ** 

id  St.,  from  Fort  st.  to  alley  n " 

id  St.,  from  1,366  feet  n.  of  Holden  place  289  feet  n '* 

id  St.,  from  Holden  place  1,866 feet  n wood 

ad  St.,  from  Holden  place  1,000  feet  s " 

id  St.,  alley  e.  of,  from  Prentissave.  to  alley  s.  of " 

n  ave.,  from  Sixth  to  Seventh  st *' 

in  ave.,  from  Cass  to  Woodward  ave. .  .\ *' 

n  ave..  from  Cass  to  Third  ave Iron 

n  ave.,  crossing  Seventh  st ** 

n  ave.,  crossing  Crawford  st ** 

n  ave.,  from  Crawford  to  Fourth  st. 
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LOCATION.  KIND. 

ran  ave.,  n.  of  Ma^olia  st.  190  feet iron 

ran  ave.^crossing  Butternut  St.  ** 

ran  ave ,  from  Buchanan  st.  r.  288  feet *' 

ran  ave.,  from  288  feet  s.  to  270  feet  n.  of  Linden  st '* 

nit  ave.,  crossing  River  st.  to  Wabash  R.  R *' 

rior  st,  crossing  St.  Antoine  st ** 

rior  st ,  crossing  Qrandy  ave " 

rior  St.,  from  196  feet  e.  of  Collins  st.  to  MoDougall  ave " 

rior  St.,  from  Gratiot  ave.  to  398  feet  e.  of  Moran  st. '* 

rior  St.,  w.  of  Grandy  ave.  197  feet wood 

rior  St.,  from  197  feet  w.  to  474  feet  w.  of  Grandy  ave * 

rior  st,  from  St  Aubin  ave.  to  843  feet  e.  of  Chene  st iron 

rior  St.,  crossing  Hastings  st '* 

rior  st,  w.  of  Beaubien  st.  220  feet " 

rior  St.,  crossing  Russell  st ** 

rior  st ,  w.  of  Rlvard  st.  487  feet ** 

rior  St.,  from  Rivard  to  Russell  st wood 

rior  St.,  from  Hastings  to  Beaubien  st '' 

rior  St.,  from  Hastinn  st.  e.  859  feet ** 

rior  St.  from  Dequindre  to  St.  Aubin  ave '* 

rior  St.,'  from  alley  e.  of  Riopelle  to  Dequindre  st iron 

a  ave.,  1130  feet  s.  of  Fort  st *' 

more  st.,  from  Harrison  to  Wabash  ave *' 

more  St.,  from  Grand  River  ave.  w.  183  feet '* 

more  St.,  from  National  ave.  to  alley  w.  of  Trumbull  ave " 

ster  st ,  from  Mt  Elliott  ave.  w.  Sw  feet " 

fiter  st ,  from  Beaufait  to  Bellevue  ave ** 

1  st ,  from  River  st.  to  Baker  st *' 

1  St.,  from  Baker  st.  to  Michigan  ave *' 

dore  ave.,  from  John  R  st.  e.  402  feet " 

dore  ave.,  from  226  feet  w.  of  Beaubien  st.  to  249  feet  e.  of  St. 

ntoine  st " 

lore  ave.,  from  Russell  st.  e.  450  feet " 

dore  ave.,  from  Grandy  ave.  w.  196  feet. ** 

dore  ave.,  from  St.  Aubin  ave.  w.  268  feet ** 

I  St.,  from  River  St.  to  alley  n " 

I  St.,  from  Lamed  st.  to  alley  s '* 

I  St.,  from  Lamed  st.  to  alley  n.  of " 

I  St.,  from  Michigan  ave.  to  High  st *' 

I  st,  from  Michigan  ave.  to  alley  8.  of  Porter  st *' 

I  ave.,  from  Grand  River  ave.  to  Bagg  st *' 

I  ave.,  from  Bagg  st.  to  Holden  place " 

I  ave.,  alley  e.  of,  from  Henry  to  Brainard  st *' 

I  ave.,  from  Brigham  st.  to  Oanfleld  ave iron 

I  ave.,  crossing  Brigham  St.  60  feet *' 

eenth  st.,  from  Grand  River  ave.  to  Linden  st " 

eenth  st,  from  Grand  River  ave.  n.  of,  499 "" 

eenth  st ,  from  Hazel  to  Magnolia  st " 

eenth  st,  crossing  Myrtle  st *' 

eenth  st,  from  Bagg  st.  n.  850  feet wood 

eenth  st,  from  Porter  st.  to  Bagg  st iron 

eenth  st,  alley  e.  of,  from  Porter  st.  s.  121  feet '* 

eenth  st.,  from  Hancock  ave.  n.  150  feet '* 

eenth  st,  alley  w.  of,  from  Myrtle  to  185  feet  s.  of  Buttemut  st.  .wood 

ieth  st,  from  Michigan  ave.  to  Buchanan  st iron 

y-second  st.  n.  of  Michigan  ave.  to  15  feet  s.  of  Buchanan  st '' 

y  third  st,  n.  of  Michigan  ave.  1.674  feet " 

an  ave.,  from  Michigan  ave.  to  Buchanan  st " 

lo  ave.,  from  Scotten  e.  860feet ; " 

lo  ave.,  from  Scotten  to  Clark  ave *' 

lo  ave.,  from  Clark  to  McKinstry  ave " 

lo  ave.,  from  Junction  ave.  e.  592  feet ** 

lo  ava,  from  Campbell  to  Liveraois  ave *' 

bly  St.,  from  Grandy  to  Mitchell  ave ** 

ibly  st,  from  St.  Aubin  ave.  to  Crystal  st '* 

isend  ave..  from  Jefferson  ave.  to  102  feet  n.  of  St  Paul  tt ** 

Lbull  ave.,  aUey  e.  of,  from  Plum  to  Sycamore  st ** 

Lbull  ave.,  from  Michigan  ave.  to  Plum  st '* 

ibull  ave.,  alley  w.  of,  fr6m  Pine  to  Myrtle  st ** 

lbull  ave.,  alley  w.  of,  from  Pine  to  Cherry  st " 

lbull  ave.,  alley  w.  of,  from  Brigham  st.  to  alley  n.  of  Grand  River 

re " 

lbull  ave.,  from  Brigham  st.,  to  Forest  ave " 

bull  ave.,  from  Forest  to  Kirby  ave.  n.  66  feet " 

bull  ave.,  from  Stanley  st.  to  s.  of  L.  8.  R.  R ** 


DIAM. 


4 
4 
4 
4 
4 

6 
4 
8 
8 
6 
4 

m 

8 
6 
4 
6 
6 

6 
4 
4 

2H 

6 

4 

6 

6 

4 

4 

4 

6 

6 

4 

4 

6 

6 

6 

4 

3 

6 
8 
6 
6 


ID   OF    WATER   COMMISSIONEKS. 


45 


;ATI0N.  *  KIND. 

id  River  ave.  to  aUey  n iron 

.en  Place  s.  860  feet ** 

>m  Crawford  at.  e.  394  feet wood 

on  Crawford  St.  e.  860  feet " 

rt.e.l30feet ♦' 

8.  of  River  St.  to  Lafayette  ave iron 

I  to  Baker  st '* 

>Brigham8t *' 

a  St.  to  Piquette  ave*. " 

gan  ave.  to  Fort  st " 

8.  of  Rose^t.  192  feet ** 

tto  Baker  st " 

cer  to  Standish  st ** 

Fort  to  Baker  st ** 

3aker  to  Dalzelle  st wood 

»rt  to  830  feet  n.  of  Porter  st iron 

feet  s.  of  Baker  st.  to  419  feet  n.  of  Dalzelle  st  ** 

:  Baker  st " 

ohigan  ave.  s  1047  feet " 

)  feet  8.  of  Michigan  ave.  s.  259  feet '' 

icdiigan  ave.  to  Ash  st wood 

gnoUast.  286 feet " 

ub  to  286  s.  of  Magnolia  st iron 

sgnolia  st.  to  35  feet  n.  of  Linden  st *' 

feet  n.  of  Linden  st.  n.  315  feet *'• 

0  n.  of  Linden  to  Poplar  st ** 

cGraw  to  Kirby  ave ** 

:  Butternut  st ** 

:  Myrtle  st " 

[Buchanan  St. *' 

laker  St.  to  Michigan  ave *' 

tuttemut  St.  14  feet *• 

4  feet  s.  of  Butternut  st.  s.  55  feet *' 

Yr  f(^t  s.  of  Butternut  st.  s.  86  feet '* 

62  feet  s.  of  Butternut  st.  s.  48  feet " 

(94  feet  8.  of  Butternut  sU  s.  84  feet " 

828  feet  8.  of  Butternut  st.  to  8-inoh  main 

Blver  to  Fort  it .' ........ '. . . .... . . . . . . . ........    ** 

ForttoBakerst ** 

Siichanan  st  h.  869  feet '' 

369  feet  n.  of  Buchanan  st.  n.  887  feet '* 

Suchanan  to  Butternut  st ** 

[cGraw  ava  818  ft " 

».  of,  from  Magnolia  st  n.  180  ft wood 

^gan  ave.  s.  730  ft ** 

)f ,  from  Howard  st.  114  ft " 

ker  to  Howard  st iron 

Iden8t.l92ft " 

shigan  ave.  to  Linden  st " 

•  ft.  8.  to  129  ft.  n.  of  Buchanan  st ** 

cave.  n.  UlOft " 

0  ft.  8.  of  Michigan  ave.  to  L.  S.  R.  R " 

uchanan  St.  804  ft *' 

Dix  ave.  n.  990  ft    " 

Michigan  ave.  to  Buchanan  st *' 

.  Merrick  to  Kirby  ave ** 

Ulchigan  ave.  to  Buchanan  st *' 

8.  of  Jliiohigan  ave.  to  579  ft  n *' 

tnden  to  Buchanan  st *' 

Fourth  st ** 

Mack  ave *• 

8  f  t .  e wood 

169  ft.  w iron 

t  to  Buchanan  st ** 

t  St.  to  480  ft.  n.  of  Toledo  ave '' 

t.to  Visgar  st... " 

Sj-toNaU  st " 
anantoNall  st *' 

shanan  st.  to  Merrick  ave " 

d  to  La  Salle  ave " 

R.  R.  to  Michigui  ave  " 

gan  ave.  to  Locust  st wood 

itto  Ottawa  st " 

rato  Poplar  8t iron 
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abash  ave.,  from  n.  line  of  Grand  River  ave.  to  Poplar  st iron 

abash  ave.,  from  Ma^olia  to  Hazel  st wood 

abash  ave.,  from  Grand  River  ave.  to  L.  S.  R.  R " 

abash  ave.,  alley  e.  of,  crossing  Myrtle  st iron 

aUcer  st.,  from  Atwater  st.  to  Jefferson  ave " 

arren  ave.,  from  Cass  ave.  to  St.  Antome  st *' 

arren  ave.,  from  Crawford  to  Seventh  st.  w.  106  ft '* 

arren  ave.,  129  feet  w.  of  Twelfth  st " 

arren  ave.,  from  Fom*teenth  ave.  to  Sixteenth  st '* 

arren  ave.,  from  National  ave.  to  Twelfth  st *' 

arren  ave.,  from  Crawford  st.  to  Fourthave. .» wood 

arren  ave.,  from  St.  Aubin  ave.  to  Dubois  st iron 

arren  ave.,  from  Second  to  Third  ave " 

arren  ave.,  from  300  feet  e.  of  Russell  to  Rivard  st " 

arren  ave.,  crossing  Grandy  ave " 

arren  ave.,  crossing  Russell  st " 

ashington  ave.,  from  State  St.  to  Michigan  ave '* 

ashington  ave.,  from  Michigan  to  Grand  River  ave 

ashington  ave.,  alley  w.  of,  from  alley  s.  of  Park  to  alley  n.  of  Michi- 
gan ave 

ashington  ave.,  alley  e.  of,  from  alley  s.  of  Park  to  alley  s.  of  State 

st 

aterloo  st.,  from  Gratiot  to  Jos.  Oampau  ave 

aterloo  St.,  562  feet  e.  of  Elmwood  ave 

aterloo  St.,  from  562  feet  e.  of  Elmwood  ave.  to  410  feet  e.  of  Ellery 

Bt 

aterloo  st.,  from  alley  e.  of  McDougall  to  Elmwood  ave 

aterloo  st..  from  Mt.  Elliott  to  213  feet  e.  of  Meldrum  ave *' 

atson  St.,  from  Brush  st.  to  Reservoir ** 

atson  St.,  from  Dequindre  to  Chene  st wood 

atson  st ,  from  Brush  st.  to  Woodward  ave iron 

ayne  St.,  from  Michigan  ave.  to  Woodbridge  st "'' 

ayne  st..  from  Woodbridge  st.  s.  178 ft '* 

ebster  place,  276  feet  w.  of  Nineteenth  st ** 

ebster  place,  240  feet  e.  of  Twenty-second  st wood 

elcli  ave.,  from  534  s.  to  2,808  feet  n.  of  Michigan  ave iron 

elch  ave.,  from  Plumer  st.  to  n.  line  of  M.  C.  R.  R *' 

'elchave.,from2llfeets.  to  225  feet  n.  of  Spark  ave *' 

esson  ave.,  from  1,720  feet  s.  of  Michigan  ave.  to  Visgar  st 

esson  ave ,  from  Leavitt  st.  to  L.  S.  R.  R 

esson  ave.,  from  Toledo  ave.  to  L.  S.  R.  R 

ight  St.,  from  Chene  to  Lleb  st ** 

ight  St.,  from  Lleb  st.  to  640  feet  e.  of  Mt.  Elliott  ave 

Iffht  St.,  alley  s.  of  230  feet  e.  of  MoDougall  ave 

ukins  St.,  ffom  Brush  to  Russell  st 

ilkins  St.,  from  Riopelie  st.  to  Orleans  st wood 

illdns  St..  crossing  Riopelie  st iron 

ilkins  St.,  from  Orleans  st.  to  Dequindre  st '' 

ilkins  St.,  from  Dequindre  st.  e.  540  feet wood 

Ilkins  St.,  w.  of  St.  Aubin  ave.  172  feet iron 

Ilkins  St.,  from  St.  Aubin  ave  to  225  feet  e.  of  Dubois  st wood 

Ilkins  St.,  from  Chene  st.  w.  375  feet ** 

iUiams  ave.,  from  24  ft.  n.  of  Buchanan  st.  to  Michigan  ave iron 

'illis  ave.,  from  Woodward  ave.  to  Beaubien  st '* 

Tills  ave.,  from  Woodward  ave.  to  Third  st '  ** 

lllis  ave.,  w.  of  Fourth  ave.  30  feet " 

^illis  ave.,  crossing  Seventh  st " 

^illis  ave.,  from  Jones  farm  to  Crawford  st wood 

Tllis  ave.,  from  Fourth  ave.  w.  295  feet " 

Olis  ave.,  from  Sixth  to  Eighth  st *  * 

lllis  ave.,  from  Twelfth  at.  e.  216  feet *' 

nils  ave.,  crossing  Twelfth  st iron 

^illis  ave.,  from  Beaubien  st.  to  St.  Antoine  st * ' 

nils  ave.,  296  feet  e.  of  St.  Antoine  st wood 

^iUisave.,  350  feet  w.  of  Hastings  st '' 

lllis  ave.,  356  feet  e.  of  Hastings  st iron 

^iUls  ave.,  382  feet  w.  of  Rivard  st •* 

lllis  ave.,  from  Russell  st.  e.  510  feet " 

^fllis  ave.,  36  feet  w.  of  Russell  st '• 

^illis  ave.,  820  feet  w.  of  Russell  8t wood 

^lllis  ave.,  from  Riopelie  to  Dequindre  st iron 

lllis  ave.,  from  Dequindre  st.  to  St.  Aubin  ave wood 

^Ulisave.,  550  feet  e.  of  St.  Aubin  ave " 

lllis  ave.,  587  feet  w.  of  Ghene  to  Grandy  ave iron 

lllis  ave.,  from  Jos.  Oampau  ave.  to  McDougall  ave wood 
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4 
6 
4 
4 

2^ 
3 

3 
4 
3 

r^ 

4 
3 
4 
3 
3 

3 
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UtCATION.  KIND. 


DIAM. 
INCHES. 

randy  ave iron  8 

3tchellaye "  4 

Dugall ave. e.  291  feet *'  4 

Award  ave.  to  Orleans  Bt *'  4 

eteenthste wood  2^ 

obinave.  w "  2J| 

)f  Dequindre  st iron  4 

ams  ave.  to  alley  n "  3 

uni  to  Adams  ave "  4 

KMlward  to  Miami  ave **  6 

Randolph  to  Brush  st "  4 

L.  Beaubien  farm  to  Russell  st **  4 

Orleans  to  235  feet  e.  of  St.  Aubin  ave "  6 

B.  of  Brush  St.  to  A.  Beaubien  farm '*  3 

8.  of,  from  Bates  to  Randolph  st "  4 

Woodward  ave.  to  Griswola  st "  6 

Oriswold  to  Second  st ^    "  4 

First  to  Second  st "  6 

Jos.  Campau  ave.  292  feet *'  4 

Job.  Campau  ave  w wood  2J4 

Liebstw.  SlOfeet "  2g[ 

a  ave.  e.  850feet iron  4 

Atwater  St.  to  Adams  ave *'  8 

Atwater  St.  346  f eet "  8 

A.dams  to  Baltimore  ave **  10 

Baltimore  to  Pallister  road "  8 

Atwater  St.  s.  180  feet *'  4 

High  St.  to  200  feet  n.  of  Fremont  st **  4 

Edmund  to  Bagg  st "  24 

e.  of,  from  alley  s.  of  Michigan  ave.  to  alley  n. 


(( 


e.  of,  from  alley  b.  of  Jefferson  ave  to  alley  s.  of 

**  4 

e.  of,  from  Williams  to  Gratiot  ave "  4 

e.  of ,  from  Gratiot  ave  to  alley  B.  of *'  6 

e.  of,  from  Elizabeth  st.  to  alley  s '*  3 

e.  of.  from  Montcalm  to  Columbia  st *'  4 

w.  of,  from  alley  s.  of  Park  st.  to  alley  n.  of 

"  4 

w.  of,  from  alley  s.  of  Fort  to  Congress  st ''  4 

w.  of ,  from  Congress  to  Larned  st '*  8 

nr,  of,  from  alley  s.  of  Jefferson  ave.  to  Lamed  st.  *'  4 

w.  of.  from  alley  s.  of  Jefferson  ave.  to  Atwater  st  **  4 

IT.  of,  from  Montcalm  to  High  st '*  4 

rand  River  ave.  n.  200  feet "  4 

left  in  diameter  column  signify  logs  laid  previous  to  1853, 
3  2  inches  bore;  but  no  record  was  kept  of  their  size,      i 
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